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NEWS IN PERSPECTIVE 


MANAGEMENT VIEW 


CONTINUE STRESSING R&D in A-power 
with actual plant construction carried 
ut at a rate consistent with research 
chievements," EEI spokesman Elmer L. 
indseth, president of the Cleveland 
iLectric Illuminating Co., urged JCAE. 
ir. Lindseth reviewed progress which he 
alled "Substantial and adequate on the 
asis of all domestic considerations and 

- - adequate to meet the requirements 
f£ friendly nations." He urged a con=- 
inuing reduction in the Federal govern- 
ilent's role in commercial nuclear power. 
le asserted that ina "truly free enter- 
rise system” operating utilities, either 
ndividually or in groups, should con- 
struct, own, and operate all large-scale 
ower reactors. 


WE ARE BUYING SOCIALISM for our- 
elves, piece by piece; yet, Americans 
lave stated repeatedly they want no part 
f socialism. This disturbing dilemma 
as emphasized in "The Vanishing Ameri- 
an" address which won for CEI's Elmer L. 
sindseth a George WaShington Honor Medal 
ward last month. He warned in his 
jaik:s “Today, our various levels of 
-overnment take more than 30-percent of 
he wealth we-create .. . while compe- 
ent economists say a free society is in 
rouble when 20 or 25-percent of its 
realth goes to government in taxes." 
For other outstanding speeches, the 
'reedoms Foundation also honored PG&E's 
J-P Robt. R. Gros and EEI's Edwin 
fennarda. ) 


RETAINING OUR FREEDOM is no easy 
aattle, warns West Penn Power's S. L. 
rumm in another widely circulated 
speech. "The present drift to socialism 
‘S§ bound to continue unless the facts 
bout our economic system are effectively 
resented to the people," he suggests. 

Ir. Drumm says we should learn the facts 
bout American system, discuss the facts 
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with families and friends; be Sure our 
school children are being taught these 
facts ; expose employes to the facts 
through ‘employe information programs' ; 
and join in and support regional and 
national activities devoted to this 
cause. 


Nth-DEGREE USE OF ELECTRICITY by 
utility company employes is urged by 
Commonwealth Edison's Chairman Willis 
Gale. "If we are to achieve greater 
sales, the first thing all of us must do 
Tome LOmDeLteVviewminl OUT product... . and 
to believe in it is to use it. As we 
can, each of us Should use electricity 
to the nth degree in our homes," he 
recommends. 


WEST AND EAST OPPOSE the Burns Creek 
Dam in the Upper Snake River valley of 
Idaho, Congressional subcommittee hear- 
ings on the proposed $50-million project 
have recorded. Opposition focuses on the 
fact that 98-percent of the cost in- 
volved in the authorizing bill (passed 
by the Senate last July) is for develop- 
ing power facilities. Utah P&L's Naugh- 
ton calls the project "unfeasible and 
unnecessary"; Montana Power's O'Connor 
criticises dissipation of federal funds 
which could be used elsewhere in the 
reclamation program. And, from the East, 
Pennsylvania P&L's Busby and RG&E's Ginna 
added their voices in opposition. 


ECONOMIC CLIMATE 


BUSINESS IMPROVEMENT continues to 
show up in the future, as factory employ- 
ment approaches its 1959 high and the 
number employed in service-related and 
distributive trades surpasses the 1959 
mark. It seems clear, however, that 
while there are no immediate threats to 
prosperity, the tempo of demand has 
slowed. Buyers, confident of ample sup- 
plies, are not pressing for immediate 
delivery, preferring to let suppliers 
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shoulder as much of the inventory burden 
as) possibile. 


INCOMES REMAIN HIGH, and they are 
rising slowly, except in the farm sector 
of the economy. This sustains consumer 
buying, though it is apparent that the 
ready availability of consumer credit is 
important. The rate of extension of 
Sumer credit is very high; about $14.50 
in credit is made available for each $100 
in sales. Repayments are running at 
about 13% of disposable consumer income. 


con-= 


BRIGHT OUTLOOK for the rest of the 
year—confirming the President's predic-— 
tions—is seen by the Congressional Joint 
Economic Committee, though its majority 
(by a Split along party lines) thinks 
things should be better. Conceding that 
price hikes this year will probably 
amount to "not more than roughly one-per- 
cent of the increase in gross national 
product from 1959 to 1960," the group is 
nevertheless worried about the relatively 


high rate of unemployment. The govern- 
ment, it says, should direct its pote, 
toward achieving maximum use of produc-— 
tion facilities, full employment, and 
"laying the basis for a higher rate vor 
economic growth over the long run." 


RIGHTS-OF-WAY for power transmission 
lines should be "affirmatively" provided 
for in the Wilderness Bill, says Sen. 
Bennett (R., Utah), “in any case where 
the failure to grant them would unreason- 
ably increase the cost of providing for 
transmission" of power. (EEI is holding 
a Right-of-Way Conference, Mar. 3l-Apr. 
1, at the Statler-Hilton, Cleveland. 
Engineering, economics, legal, safety and 
public relations are on agenda. ) 


REA INTEREST BILLS which would peg 
REA interest rates at the rate currently 
paid by the Treasury to borrow money have 
been introduced by Congressmen Edgar W. 
Hiestand, Charles M. Teague, and James B. 


Electric Utility Barometer 


(Source: Edison Electric Institute) 


1959 COMPARED TO 1960 


WEEKLY KWH PRODUCTION 
(EEI FIGURES) 
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iMUOmecCAtd LOTnia. Lnoebills.also call 
"or an administrative charge of .2-of- 
yne=percent of the loan. 


AEC CONSTRUCTION PERMIT actions in- 
aude se bj. issuances of a provisional 
license to Carolinas-Virginia Nuclear 
-ower ASSociates, which will have to pro- 
vide additional technical data before 
final approval is given for the 17,000- 
<w pressure-tube reactor; and (2) sched- 
jling of a hearing on March 29 concerning 
the license application of Consumers 
Power Co. for itsS proposed 75,000-kw 
Bab. 


ENTIRE COST OF A PROJECT should be 
appropriated at one time, Gen. Itschner, 
chief of the Army Engineers, has told a 
Senate appropriations subcommittee. Con- 
struction would be speeded up, contrac- 
tors would make lower bids, and the pub- 
lic would be aware of total cost. Itsch- 
ner also indicated the Budget Bureau is 
IMuCrestedmaim Concentrating. Lunds. and 
deferring marginal projects. 


NATIONWIDE RIVERFLOW FORECASTING is 
being considered by the Senate Select 
Committee on National Water Resources. 
Use of radar and high-speed digital com- 
puters would mean not only an improved 
System of flood warning but, according 
PGusctiwanerr (D.., Okla. )> “an unestimated 
though extensive further economic gain 
= e e from better operation of water sup- 
ply, irrigation, hydroelectric, and other 
water-using projects." Weather Bureau's 
estimated cost is $l-million annually. 


WEATHER RESEARCH FUNDS, cut by the 
House, Should be restored, says Sen. 
Wiley (R., Wis.). The House eliminated 
$775,000 sought for tornado research, 
though it granted funds for hurricane 
research. In addition, the Army is test- 
ing a weather warning system that is 
claimed to instantly locate lightning 
discharges associated with severe storms 
over most of North America and report 
this data much faster than at present. 


ATTACKS ON PRIVATE POWER were caused 
to be printed in the Congressional Record 
Dywnhep. Goce. kvins: (D., Tenn.)js He 
placed two items in the Record whose 
titles alone make his position clear. 

One is called "Private Power Companies 
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Cashing in’on Their Share of $15-Billion 
Federal Subsidies From Rapid Amortiza- 
tion"; the other: "What Private Power 
Companies Are Doing with Their Federal 
Subsidies." 


"ALL-ELECTRIC CONCEPT", theme of the 
general session of the EEI annual sales 
conference (Apr. 4-6 at the Edgewater 
Beach in Chicago) will be discussed from 
tTheeVLewpOlubeor tThemaren Lect™ (Real. 
Quinn, a Notre Dame student), the builder 
("House & Home's" A. S. Goldman) and the 
manufacturer (GE"S* lho. Boreh).. Detroit 
Edison's E. 0. George reports a probable 
attendance exceeding 1000. 


MAGIC "ONE-TO-ONE" sales ratio of 
gas to electric ranges is fast approach- 
ing, as the gap between sales of gas and 
electric ranges is rapidly closing. 
NEMA's Electric Range Section notes this 
in ballyhooing its "Second big year of 
range promotion" and predicting 1960 
Sl pMienEs: Ole, OOOCURL TS. ee ha gain 
from 2.06-to-one to 1.85-to-one was 
achieved for free-standing models last 
year; however, where electric ranges hold 
the lead—in built-ins—the industry 
Slipped from a 2.35-to-one ratio in 1958 
to a 2.08-to-one ratio last year. Warns 
NEMA: "This may well represent a trend 
which bears careful watching." 


"LOOK" WIRING AWARDS this year go to 
three utility companies—Niagara Mohawk 
Power Co. and Virginia Elect. Power Co. 
(tied for lst place among 250,000 meters-— 
and-over companies) ; and Dayton P&L Co. 
(under 250,000 meters). Others honored: 
No. Central Electrical League (Minneap- 
olis), R. C. Electric (Milwaukee con- 
tractor), and Noland Co. (Newport News, 
Vas distriputor).. -Honorablesmentions go 
toe UMLoridas rab, -—Kontucky Utilaties.Co. 
and Montana Power Co. 


GEORGIA POWER'S WIRING PLAN (see 
EL&P, Feb. 1, p. 27) rolled up impres= 
Sive figures in January—Jobs completed 
totalled 94 and jobs pending numbered 
Desh, Wwlaley qhealleriayie anlyoresripis}c 


LONG-TERM NUCLEAR OUTLOOK will re- 
quire developing reactors other than the 
light water type that will soon be "sala- 
ble to the utility industry on a competi- 
tive power basis," Dr. Chauncey Starr of 
Atomics International told the Joint Con- 
gresSional Committee in recent 202 hear- 


NEWS IN PERSPECTIVE 


ings. Although he said the light water 
reactor was a “demonstration that a sound 
technical approach can be brought to a 
commercial position with sufficient sup- 
port," he noted its size restriction. 

Dr. Starr felt certain of ample uranium 
resources and warned against saving 
uranium by over-emphasizing breeder re- 
actors. Doing so "would alter the basis 
of our present national program by dimin- 
ishing the near-term incentive for the 
development and construction of non- 
breeder atomic power plants and by leav- 
ing the long-term value of atomic power 
generally in doubt." (See page 63.) 


LABOR'S REACTION to AEC'S ten-year 
A-power program is highly critical. AFL- 
CIO's Director of Legislation Biemuller 
called the program one of "no new starts 
until 1963" and urged drastic speeding 
up and firming. He advocated a new core 
for Shippingport to expand installed 
capacity to 150,000-kw. Speaking for the 
AFL-CIO, he called for a large-scale 
demonstration reactor program along the 
lines of the Gore-Holifield bills. A 
UAW spokesman complained of the high 
ratio of military appropriations when the 
atoms-for-peace program "Seems to be on 
the verge of collapse." 


RATE INCREASE PRESSURE is viewed 
with concern by New York Public Service 
Commission in its annual report to Gov. 
Rockefeller. For the first time in 20 
years, the report notes, electric util- 
ities have been overtaken by inflation- 
ary, tide. wa se UWittuch inet hom lac tanh WO 
years has outstripped all efforts to keep 
electric rates down." 


PRESSURIZED PIPELINE UNDERGROUND 
will be used for the first time by the 


THE IRVING TRUST 


INDEXES SHOW: Bond Averages 


"Aaa" 
" Aa " 
wan 

Stock Averages Preferred—$ Yield 
1/31/60 2/29/60 
4.96 4.91 
5.08 5.05 
5.21 5.14 
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United Illuminating Co. (Bridgeport, 
Conn.) to protect high voltage cable from 
corrosion. A six-in. diameter pipeline 
will stretch 2.5-miles between two bulk 
power supply points—part of a $3.5- 
million expenditure for transmission 
extensions in 1960, the utility an- 
nounces. 


N. DAKOTA POWER SURVEY is being made 
by Burns & Roe for five utilities in the 
north central U. S. The study will esti- 
mate power production costs, describe 
plant features and water supply, and site 
investigation, electrical load analysis, 
System development and investment costs. 
Of special interest in this area: lignite 
as a potential fuel. 


LOOKING AHEAD... 


FINANCIALLY 


—From Irving Trust 


New _ money financing in February of 
$228,690,000 (60-percent electric), up 


slightly from January. Reception of the 
senior securities was poor. 

Two AAA issues offered in Feb. 

(Duke Power, Consolidated Nat. Gas) sold 
slowly; as did three AA-rated issues 
(Duquesne Light, P. S. of Oklahoma, 
Dayton P&L) ; and the one A-rated issue 
(Texas Elect. Service) was poorly 
received. 

Prices on seasoned company bonds and 
preferreds continued their climb, while 
prices on outstanding commons reversed 
their decline. 

The only preferred offered in Feb. 
(Brooklyn Union Gas), a direct issue, was 
oversubscribed. “4 

Commons marketed were all well S 
received. : 


January 31, 1960 February 29, 1960 
% Yield. to Maturity 


4.72 4.65 7 
4.75 4.67 " 
4.39 4.85 
Common—$ Yield Price/Earnings Ratio 
1/31/60 2/29/60 1/31/60 2/29/60 
4.32 4.27 17.2 17.5 | 
3.53 4.51 16.9 17.0 
4.40 4.40 15.7 


Tonos 
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Joslin: How One Utility 
(C-E) Plans Long-Range 


What are the most important fac- 
tors affecting the long-range plan- 
ning for electric power systems 
today? 

Every system differs in some re- 
spect from others, of course, but 
key considerations enter into al- 
most any utility’s look ahead. Com- 
monwealth Edison’s Vice-President 
Murray Joslin reviewed most of the 
big ones in a recent ASME discus- 
sion, from which excerpts follow: 

Although Commonwealth Edison 
has been using automatic equip- 
ment for years (such as the auto- 
matic dispatch system), Mr. Joslin 
said: “We don’t propose complete 
automation of any of our presently 
authorized generating units. We are 
keenly interested in power plant 
automation and are following de- 
velopments in this field closely, 
even though our initial steps may 
be limited to data logging and on- 
line computation of efficiency. 

“This type of automation is not 
likely to be justified by manpower 
saving alone. Instead, it will enable 
the same or a slightly reduced oper- 
ating force to run a safer and more 
efficient plant. 

Mr. Joslin posed and answered 
the question: Why did we delay 
buying 500-megawatt generating 
units until now .. . or why don’t 
we buy even bigger units now? In 
addition to technological reasons, 
he said, there is the question of how 
much capacity is needed in any 
year. Since a 500-megawatt unit 
will cost about $25-million more 
than a 300-megawatt unit, the bur- 
den in extra fixed charges is sub- 
stantial when 200 megawatts more 
is not immediately needed. 

“Throughout the industry, 
studies indicate that for a large 
system such as ours the economical 
size of the largest unit may be from 
7-percent to 8-percent of the total 
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system capacity. After allowing for 
reserve requirements, this size cor- 
responds roughly to one year’s load 
growth. Both theory and practice 
show that it is best not to adopt a 
new size until the annual load 
growth is enough to require suc- 
cessive units of the same size for 
several years. 

In Commonwealth Edison’s long- 
range plans, reports Mr. Joslin, are 
these important considerations: 

1. The possibility that some day 
it may be economical to install gen- 
erating units just to carry peak 
loads. 

2. The effect of nuclear power 
(“though CE is proceeding con- 
servatively to plan on the basis of 
coal-fired plants”). 

3. Spectacular ideas for the direct 
production of electricity—fusion, 

(Continued on page 67) 
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HIGHER SUMMER USE of electricity be- 
came an overall pattern last year for the 
first time in the New York area served by 
ConEdison. Air-conditioning, now widely 
used, and other summertime load build- 
ers can change demand as much as one 
million kilowatts from one day to the 
next, reports ConEdison. Prediction for the 
utility’s next summer peak: 4.4-million kw; 
winter peak (next Dec.): 4.1-million kw. 


EEl Wraps Up 


Report on Soviet 


Electric Power 


As the Edison Electric Institute 
last month wrapped up its record- 
straightening presentation of how 
the U. S. stands vs. Soviet electric 
power (with release of EEI’s 96- 
page study, “A Report on USSR 
Electric Power Developments, 1958- 
1959”), the forecasts of what we 
face in the future were most signifi- 
cant. As often as they have been re- 
iterated in recent months, (See 
EL&P, May 1, 1959; Oct. 15, 1959) 
the assurances of informed industry 
spokesmen once more re-focused 
the view ahead .. . and the outlook 
remains a heartening one. 

“Over-optimistic” goals .. . 
“spotty” growth ... “the Soviet 
Union will not catch up’”—these are 
expressions of reassurance that 
must be given considerable weight, 
since they are made by responsible 
industry leaders like Detroit Edi- 
son’s Walker Cisler and Oklahoma 
G & E’s Donald S. Kennedy. But, 
the most significant reassurance 
still comes from the emphasis on 
what the U. S. electric power indus- 
try will do. 

In the New York presentation of 
EEI’s report, here are some of the 
observations of the spokesmen: 

SAID MR. CISLER—“The present 
seven-year plan seems to set up 
more reasonable targets for the 
Soviet economy. The goal for elec- 
tric power production in 1965, in- 
cluding the amounts to be used 
within the electric stations them- 
selves, has been announced as 500 
to 520-billion kilowatt-hours. To 
reach this level of production, So- 
viet engineers estimate they will 
need to reach a capability of 110 to 
112-million kilowatts. 

“The present seven-year plan 
promises that attempts will be made 
to carry out the process of rural 
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electrification and to put greater 
emphasis on residential consump- 
tion, but it is difficult to see how 
the Russians can develop quickly 
the kind of consumer economy 
needed to bring down the industrial 
proportion of their electric use. 
While we have considerable evi- 
dence that they would like to, we 
also have considerable evidence 
that they are finding it difficult. 

“For example, only last Novem- 
ber the Communist Party Central 
Committee issued an appeal to al- 
most every conceivable organiza- 
tion in the Soviet Union to save 
electric power. The same day, in a 
signed article in Pravda, I. T. Novi- 
kov, the Minister of Power Station 
Construction, complained that ex- 
tension of transmission lines was 
being held up because of a shortage 
of wire. It seems fair to ask how 
electricity can be brought to farms 
if the material needed for transmis- 
sion lines is unavailable. 

“T do not want to leave the im- 
pression that in my opinion the 
Russians will not meet their goals 
for 1965 in electric power produc- 
tion. On the contrary, from every- 
thing our delegations learned in the 
Soviet Union, I am ready to assume 
that the goals will be met. 

“Reaching the goals for 1965 will 
not be an easy task for the Russians, 
however. It is not going to be a 
matter of simply saying it will be 
done, and then having it done. 


“The important thing to remem- 
ber, it seems to me, is that Russian 
economic growth during recent 
years has been spotty. Rocketry has 
advanced rapidly. But agriculture 
has presented serious problems. 
Heavy machinery production has 
been emphasized, while consumer 
products have been largely ignored. 
What it comes down to is this: The 
Soviet planners have had to make 
a series of choices and in selected 
areas they have been highly suc- 
cessful. Where they have decreed 
growth, there has generally been 
growth. Sometimes the growth has 
not been in the quantity ordered, 
or of the best quality, but it has 
generally been accomplished. If the 
Russian planners are going to meet 
their goals for 1965 in electric power 
production, some area of the econ- 
omy may be forced to suffer at the 
expense of others: When the final 
decisions are made, the second-class 
area may well continue to be the 
consumer sector of the economy.” 


SAID MR. KENNEDY: “The two 
economies are at different stages of 
development and, quite naturally, 
are growing in different ways. In 
any country electricity is produced 
to meet the demands for it. Al- 
though the use of electricity is an 
excellent index of economic growth 
and promotion of the use of elec- 
tricity can contribute to that 
growth, increasing a nation’s capa- 


bility to produce electric power 
does not necessarily result in an — 
increase in its Gross National Prod- 
uct. Building power capacity in ex-— 
cess of actual needs will not, of 
itself, increase the total production 
of an economic system. Indeed, this 
may be wasteful of capital and ma- 
terials that might be better used in 
other segments of the economy. 
“In the United States the electric. 
utility companies work hard at sell- 
ing electricity and promoting its 
use. At the same time, they are 
making constant studies of what 
consumption of electricity will be 
in the future. In this way the con- 
struction of electric power facilities 
in this country is tailored to the 
needs of commerce, industry, agri- 
culture, and home consumption. 
“On the basis of these studies, I 
would like to conclude with two 
forecasts which I have every con- 
fidence will be fulfilled. First, and 
most important, no matter what the 
Soviet accomplishments in the field 
of electric power production may 
be, no matter whether their goals 
are reached or not, the electric util- 
ity industry in this country will 
continue building the facilities 
needed to supply the American 
economy with an ample supply of 
electric power. The result will be, 
and this is my second forecast, that 
the Soviet Union will not catch up 
with us in the production of elec- 
tricity in the foreseeable future.” 


McDonough: Utility Buyers 
Should Know Overall Plans 


An appeal to public utility pur- 
chasing agents to know “not only 
the buying aspect of your business, 
but your company’s over-all ob- 
jectives and plans” was made re- 
cently by John J. McDonough, pres- 
ident, Georgia Power Company. 
Mr. McDonough made the state- 
ment in Atlanta as he addressed 
the 29th annual mid-winter confer- 
ence of the Public Utility Buyers 
Group of the National Association 
of Purchasing Agents. 

The Georgia Power Company 
president, addressing the group on 
“Public Relations,” pointed out that 
a purchasing agent’s knowledge of 
his company, plus a desire for fair- 
ness in all his business dealings, 
combines to form the two primary 


requisites of a good public relations 
program. 


“The public 
utility purchas- 
ing agent,” Mr. 
McDonough told 
the more than 
400 persons at- 
tending the open- 
ing session of the 
conference, “has 
a definite respon- 
sibility to be fa- 
miliar with his 
company’s objectives. The com- 
pany, in turn, has the similar re- 
sponsibility of keeping its purchas- 
ing personnel posted on company 
activities and objectives. 

“Working for a utility company,” 
he told the group, “is unique as 
compared with other forms of em- 
ployment in that the public eye is 
always upon us. Our books are wide 


J. J. McDonough 


open. As a consequence, the pub- 
lic’s impression of a utility company 
is very much formed by the activ- 
ities of the company’s employes. 
What we do reflects either credit 
or lack of credit on the company. 

“T am sure,’ Mr. McDonough 
added, “that each of you believes in 
your job and your company and. 
that each of you has faith in the 
future of this great enterprise in 
which we are all engaged. Having 
these attributes, you have only to 
be reminded on occasions such as 
this that the public relations job of 
your company is centered in you, as 
a utility company employe.” 

Mr. McDonough took the occa- 
sion to laud the group for avoiding 
any “scandal” in the buying end of 
the utility business. He said he 
could not recall any in more than 
35 years, “and not many industries 
have such a record.” 
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Showdown Nears in Fight For Bridge Canyon 


A long-delayed showdown is 
awing closer in the contest be- 
reen the State of Arizona and the 
ty of Los Angeles over who shall 
velop the big Bridge Canyon 
‘droelectric project on the Colo- 
do River. 
After nearly three years of 
adow-boxing, the contestants now 
ve conflicting license applications 
file with the Federal Power 
ymmission. Being “mutually ex- 
isive,” the two applications will 
ubtless have to be heard in a 
nsolidated proceeding. As the pic- 
re shapes up at present, Arizona 
looking for action and wants an 
rly FPC hearing. Los Angeles, 
t ready to put her chips down, 
angling for an indefinite delay. 
1e chances are that a hearing will 
scheduled to begin early this 
mmer. 
Several developments in the 
ickground are worth noting. 
ronologically, they run about 
-e this: 
The Arizona-Los Angeles fracas 
is touched off in July 1957 when 
e City and its Department of 
ater and Power applied to FPC 
- a preliminary permit for what 
is envisioned as a 750-000-kw 
oject at the Bridge Canyon site, 
sated just above Lake Mead. The 
izona Power Authority (APA), 
lich had long been eyeing the 
e for future development, went 
(0 a series of actions which cul- 
nated a year later in an applica- 
nm to FPC for a license to build 
t only Bridge Canyon, but also 
2 upstream Marble Canyon proj- 
ik 
The affair lagged on for another 
ar while APA engineers contin- 
d to develop technical data to 
pport the license application. 
en last summer the Los Angeles 
ople (on the basis of information 
at APA was about to press for 
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FPC action, according to an in- 
formed source) advised the FPC 
staff that the City would file a 
Bridge Canyon license application 
by January, 1960. 

The next development was that 
Rep. Glenard Lipscomb, a Republi- 
can from Los Angeles, introduced 
last September a bill to authorize 
Interior Department to build and 
operate the Bridge Canyon project. 
The measure provides that the Fed- 
eral Government shall pay the costs 
allocated to flood control, naviga- 
tion, and recreation, fish and wild 
life benefits. State and local public 
power agencies would be given 
preference to participate in the 
power features as follows: agencies 
within Arizona, up to 30-percent; 
within California, up to 60-percent; 


and within Nevada, up to 10-per- 


cent. Falling water and utilization 
of generating facilities would be 
made available to such agencies in 
relation to construction costs ad- 
vanced by them. 

In November, APA revised its 
license application to include a 
third unit—a two-reservoir project 
on Little Colorado River to be built 
for silt detention. The revised plan 
calls for a total initial installation of 
820,000-kw ‘at Bridge Canyon and 
Marble Canyon, and an ultimate in- 
stallation of 1,470,000-kw. Initial 
cost would be about $347-million. 

Then in December, the FPC staff 
held a joint meeting in Washington 
with the Arizona and Los Angeles 
people to discuss the matter of 
when the contestants could “get go- 
ing” with their proposals. APA had 
earlier indicated it was ready to go, 
but at the time several staff mem- 
bers who would be involved in the 
proceeding were tied up with other 
cases. The Los Angeles representa- 
tives urged that no hearing be set 
on the matter before next fall. 

The City’s application, filed last 


month, proposes a Bridge Canyon 
dam and power plant with installed 
capacity of one million-kw, and a 
single silt detention dam on the 
Little Colorado. Estimated cost of 
the project is $243-million. 

Los Angeles has come up with 
multiple reasons for wanting to de- 
lay action on the Bridge Canyon 
applications. It has contended that 
the case of Arizona vs. California, 
dating back to 1952 but still pending 
in the Supreme Court, should be 
cleared up first. That suit was 
brought by Arizona to establish a 
limit on California’s right to divert 
Colorado River water. A final de- 
cision could possibly be rendered 
before the Court recesses in June; 
also it could well go over until next 
year. 

Another contention of the City is 
that FPC should wait to see what 
Congress does with respect to the 
Lipscomb bill. Although purported- 
ly offered as a compromise solution, 
the measure has the earmarks of a 
delaying gimmick. It has no chance 
for passage. The City also argues 
that it needs time to study Interior 
Department’s recently completed 
operating criteria on Glen Canyon 
dam, the releases from which would 
affect the operation of the down- 
stream Bridge Canyon project. 
Moreover, the Los Angeles people 
have stated, the City just can’t be 
ready to go forward with its case 
before next fall. 

None of these reasons is seen as 
carrying sufficient weight to move 
FPC to delay for long a hearing on 
a project of the magnitude of 
Bridge Canyon. A likely outcome is 
that the Commission will set a hear- 
ing to commence in May or June, 
and specify a procedure under 
which APA would proceed first. In 
any event, it promises to be a long, 
drawn-out affair, but one worth 
watching. 
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OUTLOOK 


By A. C. Farmer 


Economic Consultant 


Tight Money, Price Inflation, and Business Activity 


The increase in the index of consumer prices has 
been of great concern to the Federal Reserve Bank, 
who feel a special responsibility for controlling price 
inflation. To control price inflation it is necessary to 
slow up the expansion of money—purchasing power. 
For this purpose the Federal Reserve Bank has at its 
disposal several weapons, such as increasing reserve 
requirements of member banks, selling government 
securities from its portfolio, or increasing the discount 
rate on loans to commercial banks. Any or all of 
these methods result in reducing the rate of expansion 
of bank loans, which is the principal cause of mone- 
tary inflation. 

In recent years the Federal Reserve Bank has been 
depending chiefly on an increase in the discount rate 
as a means of controlling the expansion of bank credit, 
which in turn operates to restrict price inflation. It 
will be noted from the chart that, disregarding oscil- 
lations, the discount rate has followed a trend line 
from one percent in 1947 to four percent in 1959. This 
increase in the discount rate has not prevented price 
inflation but has had the effect of slowing up the 
rate of increase of price inflation. 

The principal effect of increasing the discount rate 
is to slow up the borrowing of money. This will be 
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noted by comparing the line representing bank loar 
at all commercial banks with the changes in tk 
Federal Reserve discount rate. 

As a result of an increase in the discount rate, ban 
loans leveled off in 1948-49, in 1953-54, and in 1957-5 

After each of these periods, however, bank loa 
again expanded at a fast rate (1) partly becau: 
borrowers became accustomed to higher interest rat 
and no longer regarded them as a serious probler 
and (2) partly because in recent years, when busine 
activity slowed up as a result of higher discount rate 
the discount rates temporarily were reduced, as | 
1954 and in 1957-58. When the pressure of the hight 
discount rates was reduced, loans once more rapid 
surged ahead. 

Expanding bank loans provide an expanding vc 
ume of money, which means purchasing power, 
the economy. On the other hand, whenever bar 
loans no longer are increasing, business activity ir 
mediately slows up. 

It will be noted from the chart that the index 
industrial production has made a dip whenever bar 
loans at the commercial banks have leveled off. B 
cause of the leveling of bank loans, business activi 
slowed up in 1948-49, in 1953-54, and in 1957-58. 

With this evidence it is possible to reach reasonah 
conclusions about probable business developments 
the year 1960. 

It will be noted that after bank loans leveled « 
in 1957-58, and the index of industrial producti 
made a corresponding drop, the discount rate w 
reduced from 312 percent in the latter part of 19 
to 1%4 percent in the early part of 1958. ; 

After this change, bank loans again started to e 
pand and the index of industrial production aga 
moved upward. As soon as this occurred, the Feder 
Reserve Discount Rate again was increased step | 
step, from 1%4 percent to its present rate of fo 
percent (in some quarters an even higher rate for t 
Federal Reserve Discount Rate has been predictec 

A conclusion that can be drawn from developmer 
in earlier years is that if the present Federal Reser 
Discount Rate is maintained at a rate of four perce 
or higher, bank loans at the commercial banks aga 
will level off in 1960. This in turn will cause anoth 
dip in the index of industrial production. 

In an election year it can be assumed that th 
will not long be permitted, and that Congress w 
insist that the Federal Reserve Discount Rate on 
again will be reduced to maintain a PL rate of be 
ness activity in 1960. 
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NUCLEAR 


JRELY AN ECONOMIC BASIS can now be the considera- 
mn of utilities contemplating construction of large- 
ale nuclear plants, says AEC Chairman McCone. 
e told the Joint Committee in testimony last month 
at this view can now replace the “long-term devel- 
yment” approach that has characterized nuclear 
ywer planning heretofore. In his presentation he re- 
aled that PG&E and So. California Edison are 
gotiating with GE and Westinghouse concerning 
~w projects with 300-megawatt capacities. Though 
eir estimated cost/kwh at the outset (8 mills) would 
» higher than the 7-mill/kwh cost for conventional 
ant power, “the plants would become competitive 

. as conventional fuel costs rose and nuclear fuel 
sts come down,” observed Mr. McCone. 


4ANGES IN REACTOR LICENSING procedures are being 
oposed by AEC. Public comment is asked on three 
nendments that would apply to testing and research 
; well as power reactors. One proposal would clarify 
amount of work that may be done on a project 
fore the Commission issues a construction permit. 
nother would clarify the requirements necessary 
r issuance of construction permits and “would rec- 
mize that we are still in the developmental stage in 
actor technology.” The last would facilitate con- 
srsion of reactor construction permit to an operating 
sense. 


{AT BOILING WATER is the most promising approach 
early attainment of economic nuclear power, as we 
slieve, is a matter not for argument but for demon- 
ration—GE’s Francis K. McCune told the Joint Con- 
‘essional Committee in the recent 202 hearings. He 
sted that GE has recommended that its work for the 
EC should not be extended, while hoping for con- 
nuing support on the company’s “promising work 


-W PRESSURE VESSELS ready to move along to sites are: (below) the 
-ft long, 7-ft diameter piece built by Pacific Coast Engineering Co. 
r the Rural Co-op Power Assoc., Elk River, Minn.; and (right) the 27-ft 
1g, 13-ft dia. vessel built by Babcock & Wilcox for Yankee reactor. 
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on fast oxide breeders.” GE nuclear people also think 
well of the potential of the gas-cooled system, and of 
nuclear superheat; but “fare not able to conclude that 
homogeneous reactors can be made economical.” 


DRESDEN’S FUEL LOADING, just about completed, has 
been accompanied by a series of low-level tests to 
establish data confirming the calculated reactor char- 
acteristics and operating procedures to be used with 
the full core. Soon now the reactor pressure vessel 
head is to be installed and the plant gradually brought 
to rated power. Minimum critical size for the Dresden 
reactor was established: 28 fuel assemblies; the tem- 
perature coefficient of reactivity became negative at 
129-deg. F. (GE is interested in learning “how much 
the plant may be overdesigned for such things as sta- 
bility, automatic shutdowns and environmental radia- 
tion levels, F. K. McCune noted in 202 hearings.) 


A MORE DECISIVE ROLE must be played by industry in 
the whole broad research and development effort, 
General Dynamic’s Dr. Frederic de Hoffman told the 
Joint Congressional Committee in the 202 hearings. 
He said, “We have much to learn in many areas funda- 
mental to the achievement of efficient and truly eco- 
nomic systems.” And, another industrialist, Republic 
Aviation’s V-P John J. Ryan, urged greater private 
industry participation in test reactor programs. (The 
Atomic Industrial Forum suggests in a special report 
that better two-way communication is the big need 
in government-industry planning of research and de- 
velopment.) 


YOUTH CONFERENCE ON THE ATOM will be attended 
by over 600 persons as representatives or guests of 
the first 55 electric companies which had indicated to 
PIP (by Feb. 15) that they would participate. 


The Pole Star Cor 


New Echelon Lap Means 
New Highs in Electrical Efficiency 


Example: 7200-volt line, average for all kva sizes 


Be % Improvement over 
Characteristic Previously Published Data 


Total Loss 

Iron Loss 
Copper Loss 
Exciting Current 
Impedance 


As in the original time-proved Pole Star core, laminations 
are individually lapped as the core is built into the coil. Each 


lamination thus forms its own magnetic path, and no flux 
has to cross from one turn to the next. 


has a new ROWED OY 


RESULT: Lower Losses, Lower Exciting Current 


Lower Impedance 
Improved Regulation 


Ine of but four basic oriented-steel distribution 
ransformer cores being used today, the Pole Star _ 
ap-on-top core provided new highs in electrical NEW EcHELON Lap 
ficiency when introduced by Pennsylvania Trans- 
ormer in 1947. So great was the improvement over 
revious standards that the patented Pole Star core 
‘as maintained its leadership for more than a decade 
vithout any major alteration in its design. 

Now, Pennsylvania again takes a long step for- 
vard—by giving the Pole Star core a “‘new look’”’ 
hat reduces total losses as much as 9%, and excit- 
ng current as much as 46%. The lap (still located 
n top of the core) has been changed to an “‘echelon”’ 
attern that results in a more compact, efficient 
tructure with improved magnetic properties. 


ORIGINAL LAP-ON-TOP 


aminations Are Individually Lapped | 


‘he basic principle of the time-tested Pole Star 
ore has been retained—that is, laminations are 
adividually lapped as they are built into the coil. 
1ach lamination forms its own magnetic path, and 
o flux has to cross from one turn to the next. 
Along with major reductions in total losses and 
xciting current, the new echelon lap also provides | 
mproved regulation and lower impedance. For more Aicncementor the Gas jc an echelon desien 1. 


nformation—or a quotation on your next distribu- _ sults in a more compact structure with improved 
ion transformer needs—contact Penn- _ magnetic properties. Laminations nest snugly to- 


: ae: gether with no appreciable build-up of steel at the 
ylvania Transformer Division, McGraw- a of the core. Ther new \ coer t has been patented. 
idison Company, Canonsburg, Pa. 


-ENNSYLVANIA DISTRIBUTION “TRANSFORMERS 


A 


REGULATORY 


Illinois Supreme Court Affirms Fair Value, 
Denies Normalized Taxes to Alton Water Co. 


Illinois Court upholds Commission’s and Company’s use of ob- 


served depreciation. 


A fair return of 5.6-percent on the fair value of the property can 
not be reduced because Company has high debt leverage. 


Commission reversed in allowing Company to normalize taxes 
since in the Court’s view liberalized depreciation results in a 


permanent reduction in taxes. 


The background of the foregoing 
proceeding was the matter of in- 
creased rates which the Illinois 
Commerce Commission granted to 
the Alton Water Company. The last 
petition of the Company to the ICC 
proposed an increase in rates of 
50-percent. This was granted by the 
ICC, whereupon the City of Alton 
took the case to the District Court 
of Madison County, which set it 
aside upon review. The Company 
and the Commission then took it 
on appeal to the Supreme Court. 


Depreciation on Original Cost 


In dealing with observed depreci- 
ation of the Company’s property, 
the Company’s witness testified that 
“. . . depreciation of 15-percent 
should be deducted from the repro- 
duction cost of the company’s 
plant.” The Commission’s witness 
testified to a depreciation of 26-per- 
cent, and the Commission found 25- 
percent as being the proper amount. 
The Supreme Court noted in part 
that: “The circuit court felt that 
the observation method employed 
by these two witnesses was not re- 
liable since 40-percent of the Com- 
pany’s plant consists of pipes and 
mains located beneath the ground 
and not subject to inspection. Evi- 
dence of subnormal service to many 
customers, coupled with straight- 
line computations indicating a 
depreciation figure of 37-percent, 
convinced the court the Commis- 
sion’s determination was erroneous. 
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“Although the straight-line meth- 
od of computing depreciation is 
widely accepted, it is only an ac- 
counting technique for allocating 
the cost of fixed assets over the life 
of the assets. It is not a measure of 
the actual deterioration of property. 
(United Railway & Electric Co. of 
Baltimore v. West, 280 U. S. 234, 
262, 74 L. ed. 390 [1930]). For rate 
proceedings in which fair value is 
a controlling factor, a determina- 
tion of depreciation by inspection 
may be preferable to accounting 
computations, and certainly is an 
acceptable method. (See McCardle 
v. Indianapolis Water Co. 272 U.S. 
400, 71, L. ed. 316 [1926] ).” 

The above citation of United Rail- 
way v. West is of considerable im- 
portance. The Supreme Court of the 
United States in that case in dis- 
cussing the annual depreciation ac- 
crual, reversed the Maryland Com- 
mission which had based such 
accruals upon cost. The Court noted 
in part that: “The amount set aside 
periodically for this purpose” is the 
so called depreciation allowance. 
Manifestly, this allowance cannot 
be limited by the original cost, be- 
cause if values have advanced, the 
allowance is not sufficient to main- 
tain the level of efficiency. The util- 
ity ‘is entitled to see that from earn- 
ings the value of the property in- 


*The Court also noted significantly that: ‘It is 
the settled rule of this court that the rate base 
is present value, and it would be wholly illogi- 
cal to adopt a different rule for depreciation.” 


REVIEW 


vested is kept unimpaired, so that 
at the end of any given term of 
years the original investment re- 
mains as it was at the beginning.’ 
Knoxville v. Knoxville Water Co. 
(1909) 212 U. S. 1, 13, 14,33 ea. 
371, 29 Sup. Ct. Rep. 148.” 

It would appear inferentially at 
least that the Illinois Supreme 
Court is opening the door for future 
Commission action to allow eco- 
nomic depreciation in the cost of 
service. 

The Court’s opinion also dealt 
with the question of the quality of 
the Water Company service. It said 
in part: ‘There was testimony that 
the Water Company’s service to 
domestic customers and for munici- 
pal fire protection was deficient in 
many respects. This might well in- 
dicate that physical depreciation 
had in fact proceeded beyond the 
extent indicated by inspection. In 
holding the Commission’s determi- 
nation of depreciation erroneous, 
the circuit court considered this ‘ap- 
praisal by function’ as ‘perhaps 
more convincing’ than appraisal of 
depreciation by observation. The 
Commission on the other hand, 
dealt with the problem of substand- 
ard service not by adjusting depre- 
ciation but by a direct order requir- 
ing the Company to submit, in 60 
days, plans for improving service. 

“We cannot agree that the Com- 
mission’s approach was erroneous. 
But supervision of service and su- 
pervision of rates are functions of 
regulatory commissions. In several 
jurisdictions, it has been held that 
these functions must be kept dis- 
tinct so that a rate increase may 
not be conditioned upon the utility’s 
compliance with an order to im- 
prove service.” 


Rate of Return 


On the question of the rate of 
return, the Supreme Court upheld 
the Commission in its findings of a 
5.6-percent rate of return on th 
fair value of the property, an 
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tated clearly that the mere inci- 
lence of high debt leverage in the 
tility which produces a substantial 
eturn on the equity portion of the 
apitalization is not a good reason 
o reduce the return granted above 
o a lower value. The Court’s opin- 
on noted in part: “The Commission 
ound that a return of 5.6-percent 
vas fair and reasonable. The lower 
ourt reversed this finding because 
ts computations indicated that the 
ommon stockholder was in fact re- 
eiving a 17-percent return on its 
nvestment. This result was reached 
y subtracting interest on debt and 
referred stock dividends from the 
stimated revenue after operating 
osts, $230,758, to produce a net in- 
ome available for distribution to 
tockholders of $135,138. This 
mounts to approximately 17-per- 
ent of the common stock invest- 
1ent valued at par. 


“The approach taken by the cir- 
uit court assumes correctly that 
he return to each class of security 
older is relevant in judging wheth- 
r a given overall rate of return is 
easonable. Due to the relatively 
yw cost of debt financing, an over- 
ll rate of return of 5.6-percent 
light yield a return to common 
tockholders of 6- or 7-percent in a 
tility with little debt but yield a 
1uch higher return to common 
tockholders of a highly leveraged 
tility with a high percentage of 
ebt in its capital structure. Neither 
ne Commission nor the courts may 
snore this fact. The circuit court 
lso assumed, however, that return 
n the original common stock in- 
estment was the relevant figure in 
etermining the reasonableness of 
n overall rate of return. In this 
ssumption the court erred.* It is 
rell established in Illinois that the 
tility is entitled to a reasonable 
verall return on the fair value of 
‘Ss property, not the original cost. 
‘his provides a flexible rate making 
tandard which is equally applica- 
le in periods of rising and falling 
rice levels. (See City of Chicago v. 
linois Commerce Com. 4 Ill. 2d 
94). It would be inconsistent to 
idge the overall return on the 
asis of fair value but judge the re- 
arn accruing to common stock- 
olders on the basis of a par value 
rhich is essentially original cost. 
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The significant figure is the rate of 
return on common stock valued at 
fair value.” 


Treatment of Deferred Income Taxes 


The Supreme Court sustained the 
lower court’s findings that the Com- 
mission erred in normalizing the 
deferral arising from the use of 
accelerated depreciation. The 
Court’s opinion said in part: “The 
Commission maintains that it is im- 
proper to allow present rate payers 
to receive the entire benefit under 
section 167 while subjecting future 
rate payers to an increased burden 
when the deferred taxes become 
due. It is not at all clear, however, 
that present customers will benefit 
at the expense of future rate pay- 
ers. It appears that the depreciation 
deduction will be increased by ac- 
celerated depreciation for 17 years; 
only ‘after that time could the tax 
burden increase. Whether it will 
actually do so, depends not only on 
the tax rates in effect at the time, 
but also the state of the Company’s 
business, its operating expenses and 
gross income. (See City of Pitts- 
burgh v. Pennsylvania Public Util- 
ity COmLoseb da SUDer ODIs O=00% 
128 A. 2d 372 [1956] ). Furthermore, 
if the Company has expanded and 
added new facilities subject to ac- 
celerated depreciation, its actual 
tax liability may remain below that 
which would arise from straight- 
line depreciation. Thus, a continu- 
ous tax deferral might result from 
accelerated depreciation so that fu- 
ture rate payers would suffer no 
increased burden due to taxes de- 
ferred from the present. (See In the 
Matters of Amere Gas Utilities Co. 
[F. P. C. 1956] Docket No. G-6358 
[Majority and Dissenting Opin- 
ions]; Note, 69 Harv. L. Rev. 1096, 
1102 [1956]). The possibility of in- 
creased burdens in the future is 
too speculative to warrant imposing 
a definite and onerous burden on 
present rate payers.” 

What in effect the Court is saying 
is that there is a permanent forgive- 
ness of taxes simply because of the 
prospective growth of the utility. 
An illustration of this fallacy can 
be seen in the accrued tax liability 
of the Class A and B utilities of the 
United States in 1948 and 1958, 
when such amounts were $575-mil- 
lion and $1,109-million respectively. 
By this kind of an argument one 


would say that the original $575- 
million which has nearly doubled 
by 1958, has never been repaid. 
This, as everyone knows, is simply 
not true. 

In dealing with the problem of 
liberalized depreciation, a recent 
Order of the Montana Commission 
with respect to the Mountain States 
Telephone Company is of interest. 
It says in part: “We note that opin- 
ions differ on this subject, and until 
more conclusive proof is produced 
that an actual tax saving is realized, 
we are constrained to consider the 
utilization of such a depreciation 
method as merely a tax deferral.” 

The Commission has appealed to 
the Court for a rehearing. 


COMMONWEALTH EDISON— 
(Continued from page 57) 
magnetohydrodynamic, thermionic, 

thermoelectric, fuel cell. 

Of the latter, he said: “While 
these new devices may ultimately 
find their place, this will not occur 
over night. We expect to have am- 
ple time to evaluate each step in 
their development and, by planned 
action, I believe we can use them 
to our advantage.” 

Mr. Joslin noted that his company 
must also consider in its planning 
the fact that CE is part of an inter- 
connection of power systems cover- 
ing all or parts of 30 states. Among 
100 companies with a total inter- 
connected capacity of over 60-mil- 
lion kilowatts, CE has direct ties 
with six other companies. 

“Our interconnections have been 
very important, both at times of 
system trouble and in day-to-day 
operation,’ observed the CE execu- 
tive. “And, there is one feature of 
the interconnections we can easily 
evaluate in terms of dollars—the 
purchase and sale of economy en- 
ergy. Since mid-1958, the aggregate 
amount saved by Commonwealth 
Edison has been $450,000.” 


eS 
Rivaye pows® 


67 


A-C Surrenders Two Oil-Testing Patents 


Allis-Chalmers has surrendered patent rights to two 
methods for testing transformer oil which it developed 
in its Central Research Laboratories. One method is 
for estimating interfacial tension of the oil; the other 
for estimating the neutralization number of an oil. 

The inventions, which are being applied in A-C kits 
for quick testing of transformer oil without requiring 
highly technical personnel and expensive equipment, 
will be published by ASTM and AIEE in their stand- 
ards books. 


Installed KVAR/Peak Load KW Stabilize 


The ratio of installed capacitor kvars to peak load 
kw in the United States remained unchanged at 0.40 
during 1959. According to W. G. Hart, manager of 
power capacitor sales, General Electric Co., the iden- 
tical 0.40 ratio of installed kvar to peak kw for 1958 
and 1959 indicates that capacitor usage during that 
period merely kept even with the increase in peak load 
kw. However, the historic trend to higher ratios is 
expected to resume in 1960. 

Because of price, weight and size savings in capaci- 
tors, Mr. Hart says a considerably higher kvar to kw 
ratio can be justified. He estimates that one kvar in- 
stalled for each two peak kw is the justified average 
ratio for the electric utility industry. He bases his 
estimate on the relationship of today’s capacitor prices 
to the cost of alternate sources of kvars. 


More Industry Record Breakers 


A 400-mva two-winding transformer has been or- 
dered from General Electric Co. by Public Service 
Electric and Gas. The 230-kv step-up unit will be 
installed at the company’s Sewaren generating station 
in July, 1961. 

Meanwhile, General Electric has shipped a 208-mva, 
417-ton transformer with a sound-absorbing aphonic 
enclosure to Consolidated Edison’s Hudson Ave. sta- 
tion. It will be used for phase-angle regulation. The 
transformer achieves a sound level 23 db below units 
with a similar rating by using a hood lined with sound- 
muffling fibre-glass batts. 

The first vapor-cooled substation transformer with 
gas-filled load-tap-changer was shipped to Gulf States 
Utilities from Westinghouse Electric Corp. It is rated 
7500/9375 kva, 67 to 13.8 kv, three-phase. 

Arkansas Power & Light is having a 384-mva, 3600- 
rpm turbine-generator built by Westinghouse. The 
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unit will be capable of ten percent additional capacity 
when the hydrogen inner-cooling gas pressure is 
increased from the normal 45 psi to 60 psi. The com- 
plete unit will weigh about 500 tons and will be about 
42 ft long. Delivery is scheduled for the first half of 
this year. 


Ninety-Eight-Percent Fly Ash Removal 


When Brayton Point Station of New England Power 
Service is completed in 1962 at Somerset, Mass., its 
precipitator will be called on to remove 98 percent of 
fly ash, from the waste gases of a boiler producing 
1,675,000 lbs of steam per hour and using pulverized 
coal as fuel. 

The precipitator, by Koppers Co., will consist of 
two chambers, each with three separately energized 
precipitation fields, housed in a common shell approx- 
imately 102-ft wide, 31-ft high, and 27-ft deep. Gas 
flow through the precipitator will be about 716,000 
cfm. 


Portable Breaker-Testers for Yankee 


Yankee Atomic Electric will use a five-kva portable 
testing unit for checking feeder circuit breakers prior 
to installation at the Rowe, Mass. plant site. The air 
circuit breakers to be tested are low-voltage, 25,000- 
amp-interrupting capacity class for the plant’s feeder 
circuits. Primary purpose of the pre-operation testing 
is to have the breaker trip coils set at points suitable 
for the respective feeder lines. The breakers will be 
tested for minimum trip (85-400 amps) and instan- 
taneous and short-time tripping (800-400 amps). 

The unit, a Multi-Amp Model 4050/48/62, is the 
first of its type to be used for this class of service in a 
nuclear electric generating plant. 


Rigid Vinyl Pipe Fights U. G. Corrosion 


Rigid Geon vinyl pipe is being used to solve under- 
ground corrosion problems at the Sanford Station of 
Florida Power & Light, southeast of Daytona Beach. 
Geon vinyl, a B. F. Goodrich Chemical Co. product, 
was used because of its high strength and resistance 
to salt water, gases and corrosive soil conditions. The 
conduit’s smooth inner surface will allow future cable 
pulling with the same ease as a new installation. A 
contractor who installs the conduit for Florida Power 
& Light reports that labor costs to install vinyl are 
70-percent less than for installing conventional metal 
conduit. 
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By CHARLES E. FLAHIE 


Chief Electrical Engineer 
The Toledo Edison Company 


A distribution system should be built with an in- 
trinsic strength toward quality and continuity of 


service that inhibits failure. 


LEGEND 
——— UNDERGROUND CABLE 
es AERA 
6 — — POTHEAD WITH DISCONNECTS 


ee m= AIR BREAK SWITCH 


lustrating simplicity in substation construction 
ccompanying switchgear. 


UALITY of service can be ex- 

cellent in any utility system. 
Sut too many engineers think of 
mproved service in terms of a min- 
num system so weak that it must 
e propped up by emergency meas- 
res such as by multiplying break- 
rs, switches, and transfer schemes. 
uch a philosophy might be called 
ne of negative dependence. Service 
ailure is its point of departure. 
‘hese systems burgeon with sec- 
onalizers, restorers, and throw- 
vers of all kinds. 

I believe that distribution engi- 
eers, as a class, are apt to be 
2nder-minded rationalists, defend- 
1g practices deductively. Spare fa- 
ilities and questionable practices 
uch as too many protective devices 
nd inadequate voltage levels are 
efended on theoretical grounds 
fter the evidence is in. 

Fear seems to be an occupational 
valady. Factors of safety are then 
ompounded and money goes down 
ne drain. But it is impossible to 
esign all risks out of a distribution 
ystem. 

Far healthier is the positive de- 
2rmination to build into a system 


jitor’s Note—This is the essential text of a 
iper presented by the author before a recent « 
eeting of the American Power Conference. 
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is this layout for two transformers with 


an intrinsic strength toward quality 
and continuity of service that in- 
hibits failure. 


Design Feeders Positively 


First principle in design of any 
feeder is prevention at all times of 
lockout of the feeder breaker. In 
other words, permanent faults such 
as caused by falling trees, crane 
booms, or broken conductors must 
be prevented or isolated to preserve 
the feeder itself. This seems so 
fundamental as hardly to deserve 
mentioning but many times it is 
overlooked. 

This concept of an inviolable or 
strong section for every feeder 
leads directly to necessity of choos- 
ing what section will be strong. 

A route must be selected for this 
strong or main-trunk section that 
will be free from dangers of over- 
hanging trees or other accidents. 
Not all streets, alleys, or rights-of- 
way are equally hazardous and fre- 
quently a route can be found that 
is less accident-prone than others. 
Adequate trimming and other safe- 
guards can help build up strength 
in this section. 

The small, weak, portions of a 
feeder can then be separated into 


branches off the trunk and so ar- 
ranged that they can isolate them- 
selves when in trouble. The primary 
fuse is cheap and dependable for 
this purpose. Most permanent faults 
occur on or can be confined to 
these subsidiary branches. Only 
ordinary materials and techniques 
are required for this service as 
has been proved in experience. 


Once branch fusing is adopted, 
tree trimming can be done selec- 
tively. Much greater risk is war- 
ranted if consequences can be con- 
fined to only a few customers. How- 
ever, by the same logic, the main 
trunk must be kept assiduously 
clean. 

Feeder breakers must trip only 
for unrelieved short-circuits. Line 
fuses and breaker relays must co- 
ordinate with a safe margin but 
highest ratings of fuses possible 
should be used to keep blowings 
to a minimum. It is easy to use too 
many branch fuses through fear of 
hypothetical consequences. 

Devices designed to save equip- 
ment from tolerable overloads by 
interrupting customers should be 
used with care. A real need should 
exist if devices like reclosers and 
sectionalizers must be depended 
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upon in lieu of more rugged con- 
struction. 

Conductors large enough for 
main-trunk capacity will generally 
provide their own mechanical 
strength adequate for safety. Struc- 
tures a little stronger than usual 
and lightning and insulation 
strength a little greater than mini- 
mum requirements provide extra 
electrical and mechanical assur- 
ances. 

Mechanical strength of conduc- 
tors is only one of the problems in 
determining their size. Kelvin’s law 
states that size of a conductor is 
most economical when annual cost 
of electrical losses over its length 
is just equal to annual cost of in- 
vestment for that length of conduc- 
tor. This is excellent as a rough 
measure of proper conductor size 
for transmission circuits but be- 
comes most difficult to apply on dis- 
tribution circuits. 

A home-grown rule for distribu- 
tion circuits that has proved sur- 
prisingly effective and helpful is— 
greatest economy of conductor size 
with a growing load on a distribu- 
tion circuit is achieved when ther- 
mal limit at the head end and volt- 
age drop limit at the tail end are 
reached together. This determines 
maximum conductor size. 

Minimum size in the main trunk 
is commonly set by capacity re- 
quired by ties to an adjacent sub- 
station. Minimum size for branches 
is set by mechanical strength re- 
quired to stay up in all kinds of 
weather. Economics is not the main 
consideration here. Mechanical 
strength added by larger conductor 
sizes is not too expensive and extra 
electrical capacity gained thereby 
will soon be used up by increasing 
loads. 

Studies indicate that the same is 
also true in secondary conductor 
sizes. The larger size is generally 
preferable at not much increase in 
cost. Reduced losses, better voltage, 
and growing loads will generally 
justify practically any secondary 
conductor size installed from No. 2 
to 2/0. 


Voltage Control 


Concepts of transmission and 
distribution must be distinguished 
clearly in all matters having to do 
with voltage. Transmission at dis- 
tribution voltage such as to feeder 
load centers remote from distribu- 
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tion substations is apt to be waste- 
ful. On the other hand, voltages 
suitable for transmission have a 
high cost for insulation when used 
for distribution. 

Transmission is linear and has 
only one dimension, length, with 
power being carried as in a package 
from one point to another. But dis- 
tribution has two dimensions and 
has to do with dispersal over an 
area. It is measured by such units 
as kva per sq mile while transmis- 
sion lines are rated by capability in 
kva. Techniques and equipment for 
the two functions should be consid- 
erably different. 

Now, a feeder that transports all 
its load from a substation some dis- 
tance to a load center before begin- 
ning to distribute is doing a trans- 
mission job, pure and simple, at low 
voltage. 

On the other hand, with bus regu- 
lation, the feeder can function for 
the first customer beyond the fence. 
Since there are no distribution 
conductors doubling back along the 
feeder, bus regulation makes one 
feeder per pole possible. If more 
than one distribution feeder is 
found on a pole, only one is distrib- 
uting and the others are transmit- 
ting. 


Planning For The Future 


It is difficult to separate new 
ideas from old in a philosophy for 
planning but perhaps a quick re- 
view will, by emphasis and content, 
point out desirable procedures. 


Voltage 

Historical evidence is conclusive 
that we must postulate continuing 
load growth. Consequence of load 
growth is requirement for higher 
voltages, which means higher volt- 
age for every component—utiliza- 
tion, primary, subtransmission, and 
up. 

The first thing a planner must do 
is to straighten out his voltage lev- 
els. No pole can be replaced, no line 
can be rebuilt, no transformer can 
be replaced with economics clear 
until tomorrow’s voltages are de- 
cided upon. 

A planner can come up with some 
surprising conclusions if he tries to 
reach too far into the future. Plan- 
ning for a system for more than 
treble the present load could result 
in voltages and capacities and equip- 
ment that could become obsolete 
before the expected load was real- 
ized, not to mention excessive carry- 
ing charges on a system so heavily 
overbuilt. 


This metal-clad, 20,000-kva substation unit supplies three primary feeders and has provisions for 
additional equipment later. 


Suppose, for example, that con- 
siderably increased load is expected 
yn the system in the next 10 to 12 
years. A decision must be made as 
(0 what distribution voltage will 
best serve this load. There are two 
sossible routes, superposition and 
conversion, to follow in adapting 
1 system for increased load. Both 
aave to do with voltage considera- 
‘lions. 


Superposition 

It is electrically possible to retain 
the present distribution voltage for- 
2ver more if desired. Thus, if a 
1.16-kv feeder becomes inadequate, 
sub-transmission can be extended 
(0 its mid-point and a new substa- 
‘ion installed. This process could 
pe continued with more and more 
overlay of subtransmission, and 
with 4.16-kv feeders increasing in 
number and decreasing in length 
indefinitely. 

Every foot of 4.16-kv distribution 
remains when this plan is adopted 
Jespite historical evidence that 
sconomy forces all voltage levels 
upward. But miles of subtransmis- 
sion and number of small substa- 
tions increase proportionally to the 
load as the function of distribution 
is given over more and more to 
transmission. Subtransmission and 
substations are expensive and re- 
quire a lot of real estate. Subtrans- 
mission grows in complexity with 
more alternate feeds and more 
breakers and becomes more difficult 
to operate. Somewhere along the 
line comes a point where increased 
costs and difficulties overbalance 
objections against a higher distri- 
bution voltage. 


Conversion 


The other process is conversion 
of existing primaries to a higher 
voltage. Load-carrying ability goes 
up and voltage regulation improves, 
both as the square of the voltage, if 
conductors are made adequate. 

But there are disadvantages as 
well. Equipment with years of life 
yet remaining must be replaced. 
Labor costs in conversion are high. 
Service reliability suffers for a time 
as backup feeders become unavail- 
able due to different voltage levels. 

Planning voltage conversion as a 
day-by-day process rather than as 
a single act to be executed and 
completed will produce a practical 
order of buying, building, and re- 
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placing that will gradually raise the 
voltage level. 

Certain practices have been found 
desirable on Toledo Edison lines 
during a period of conversion. These 
may or may not be as effective on 
other systems. 

Present practice is a process of 
conversion to a uniform primary 
distribution voltage for the entire 
system. Economic analysis may 
point to advantages of a higher 
voltage for rural than for urban 
distribution. But family farms be- 
come pork and egg factories, rural 
becomes suburban and suburban 
becomes urban. In this dynamic 
process, borders between voltage 
areas shift, conversion between 
voltages takes place without much 
plan, field ties between areas be- 
come impossible, dual stocks of 
transformers are required, and 
operation of the system becomes 
increasingly difficult. 

Existing substations are being 
converted gradually to the new dis- 
tribution voltage so as to use as 
much life of existing equipment as 
possible. Beginning with one trans- 
former and with as little as one 
breaker, load growth each year is 
picked up on the higher voltage. No 
special difficulties have been expe- 
rienced because of added hazard 
caused by increasing load and serv- 
ice responsibility on single feeders. 

Eventually lower-voltage facili- 
ties will be worn out and gone 
while a higher-voltage system with 
two or three times the capacity will 
have painlessly taken its place. Only 
the low-side equipment is replaced, 
leaving all other facilities to serve 
out their useful life. 

No attempt is being made in 
Toledo to extend the original lower- 
voltage system. Every pole, every 
dollar, every manhour is being di- 
rected to preparing the system for 
the higher voltage, no matter when 
actual conversion may be made. 
This requires some sacrifices, for 
when do porcelain insulators bought 
for a lower voltage wear out? Or 
how long does one anchor himself 
to low-voltage distribution trans- 
formers just because there is still 
remaining life in them? 

We feel that the practice of select- 
ing a fast-growing area for conver- 
sion and moving released equipment 
to a reservoir lower-voltage area 
has some drawbacks. Economics 


can play strange tricks when movy- 
ing fully-loaded equipment from 
one location to another. Problems 
develop all over a system, which 
can be just as acute in a slow-grow- 
ing area as anywhere else. 

In every case we have tried to 
select areas for conversion that re- 
quired major attention. Low volt- 
age at the end of a feeder (after the 
usual crutches have been added) 
could be such a trigger. Other indi- 
cators could be where substation 
capacity had been exceeded or 
where a feeder should be rebuilt 
because of physical conditions. 

Conversions have been made only 
as problems appeared. Thus, feed- 
ers with voltage trouble have been 
shortened gradually toward their 
sources, keeping them fully loaded, 
while their far ends have been con- 
verted to the higher voltage. When 
substation capacity is exceeded, an 
added substation transformer with 
new feeders at the higher voltage 
close to the substation begin to 
relieve the situation. Voltage sag at 
far ends of feeders between sub- 
stations has been cured by convert- 
ing one feeder to the new voltage 
and cutting over load from the sec- 
ond feeder. 

Handling of stocks of distribution 
transformers has provided a very 
sensitive control of speed of conver- 
sion. Lower-voltage transformers 
released by conversion can just 
meet spot needs for transformers on 
the remaining lower-voltage system 
if speed of conversion is correct. 

All new transformers can be 
purchased for the higher voltage 
if capacity purchased just equals 
requirements for load growth plus 
capacity retired for poor conditions 
and obsolescence. This method 
makes every transformer serve out 
its useful life somewhere. 

The same benefits will be found 
by following a similar program in 
purchasing substation equipment. 


Substations 


Finally, the substation is an inte- 
gral part of the distribution system. 
Distribution economy depends on 
its location, size, and complexity. 
Every effort should be made to 
develop existing substations when 
converting to a new voltage. New 
substation locations and sizes should 
always result from natural require- 
ments of voltage or load and never 
should be selected arbitrarily. 
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How PEPCo Moved 
Its Largest 
Transformer 


By ROBERT E. SCOTT 


Acting Superintendent 

Substation Construction Division 
Substation Department 

Potomac Electric Power Company 


Careful planning, scheduling and timing by util- 
ity and manufacturer contributed to a safe and 
smooth moving operation from rail siding to 
substation site. 


Transformer is loaded on huge multi-wheel low-bed tractor-trailer rig 
at railroad siding of local lumber yard where it could park parallel. 


OTOMAC ELECTRIC Power 

Company recently received its 
largest transformer requiring trans- 
portation over city streets from rail 
siding to substation site. Although 
exceeded in capacity by a 217,000- 
kva generating step-up transformer 
handled with the station crane at 
the Company’s Dickerson Power 
Plant, Dickerson, Md., the 150,000- 
kva tap changing under load unit 
is the first of two such transformers 
for stepping down the 230-kv line 
from Dickerson to supply the 
Takoma 69-kv bus. 

PEPCo. was notified when the 
transformer left the manufacturing 
plant at Cannonsburg, Pa. A factory 

F representative rode in the train 
Enroute to substation, : : 
utibry dined haat veebs caboose to protect against humping 
lifted over transformer and to assure prompt delivery. 
at some locations by Daily reports were received regard- 
PEPCo and Telephone ing the progress toward the rail 
Company line crews. i ding in Takoma Park, D. C. 


Trailer Rig 


Details concerning the route from 
rail siding to transformer founda- 
tion in Takoma Substation, a dis- 
tance of 34 mile, were planned by 
PEPCo., together with personnel of 
a local heavy equipment mover. 
The immense size of this transfor- 
mer 11 ft 5 in. wide by 14 ft 11 in. 
high and 33 ft 6 in. long were in 
excess of the capacity of any local 
equipment. In order to keep axle 

Cabbinamirecorule and tire loadings in conformance 
to place it at founda- With local street and highway regu- 
tion level, lations, it was necessary to bring 
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1 a huge multi-wheel low-bed 
ailer rig from Philadelphia. 

As the transformer neared its 
estination, the moving plans were 
laced in operation. The huge 52- 
heel tractor low-bed trailer unit 
as scheduled to arrive in Wash- 
igton simultaneously with the 
‘ansformer. 


Special Cribbing 


The transformer car was switched 
) the siding of a local lumber yard 
here the tractor trailer could park 
arallel. The space between car and 
‘ailer was cribbed with large tim- 
ers so that the transformer could 
e moved onto the trailer with 
slid bar rollers. This operation re- 
uired one day. 

The following morning at 4:30 
m, a light traffic period, the tractor 
-ailer started for the Takoma Sub- 
cation. PEPCo. and Telephone Co. 
ne crews raised all interfering 
rires along the route to permit con- 
nuous progress to the substation 
te. Here special cribbing again 
rovided the path for rolling the 
-ansformer onto the foundation. It 
; interesting to note that the trans- 
o9rmer was turned through 90 de- 
rees during this latter operation 
1 order to correctly orient the 
-ansformer on its foundation. 

These movements, from railroad 
ar to transformer foundation, were 
ompleted in two calendar days. 
‘he total charges by the movers 
mounted to approximately $14,000. 


Foundation 


The transformer foundation con- 
ists of a concrete pit bisected with 
wo concrete beams to support the 
ransformer. This gravel filled pit 
as a volume which will contain 
1e 14,000 gal of oil required to 
1sulate and cool the transformer. 
hould a ruptured tank result in 
n oil fire, the gravel will absorb 
eat and permit the oil to quickly 
ercolate to the bottom of the pit 
nd drain off to a reclaiming sump 
rhere it can be salvaged. The 
ravel also provides a service area 
round the base of the transformer. 
This tap changing transformer 
as a high voltage rating of 220,000 
ray /127,000° volts, with LIC 
quipment that provides 32 full- 
apacity tap positions over a plus 
r minus range of 10 per cent. Ter- 
ary voltage is 13,800 delta volts. 


ectric Light and Power, March 15, 1960 


Transformer and trailer arrived at right angles to transformer foundation. Here transformer is 


shown being turned on trailer. 


The 230-kv feeders which supply 
this transformer also supply a 100,- 
000-kva, 230/33-kv transformer. 
Two 45,000-kva, 33/69-kv trans- 
formers tie the 33-kv and 69-kv 
busses. A 69-kv, 90 MVA pipe cable 
provides additional capacity from 
the Company’s other plants. These 
sources back up the subject trans- 
former at this time. A future 150,- 
000-kva, 230/69-kv transformer will 
insure firm service for the ultimate 
arrangement of the 69-kv bus at 
this station. 


Transformer is in place on its concrete foundation 


Transformer is ready to move from trailer to 
concrete foundation. 


. Pit is to be filled with stones. 
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IMPROVED 
SPECIFICATIONS 


ENGINEERING SPECIFICATIONS — 
HOW MUCH CAN THEY BE “IMPROVED”? 


Authors of the accompanying article discuss 
an area of buyer-supplier relations which, all too 
often, is given less attention than it merits. With- 
out question, more carefully prepared specifica- 
tions can—as the authors observe—“protect the 
buyer ... and realize for their’ companies or 
clients all possible cost savings and equipment 
reliability.” Moreover, as is also noted, more 
adequate specifications not only protect the 
_ buyer, but are welcomed by most of the repu- 
table suppliers. : 
_ How much can engineering specifications be 
- improved? Exectric Light anp Power would 
like to find out . 

Can you, ae the authors, offer examples of 
_ ‘4mproved” specifications? If so, won’t you send 
_ us your “before-and-after” versions of such 
specifications? 
_ Provisions you make for buyer protection, 
_ terminology used, detail identified, etc.—all could 
be of interest and helpful to others. So, to the 
extent possible, EL&P contemplates reproduction 
_of the most outstanding examples (with permis- 
sion... and with or without identification) — 
ither in EL&P or as a publication separate serv-_ 
ce for the industry. Simply address your exam- 
le(s) to The Editor, EL&P, 6 North Ace : 
Avenue, Chicago 2, Ilinois. 


HE ENGINEER’S most significant contribution to 

the majority of contracts with which he deals is 
in the area of technical specifications, which usually 
form the heart of the more important contracts. Tech- 
nical specifications are almost universally used not 
only for construction contracts, but also in the pro- 
curement of raw materials, in the establishment of 
manufacturing procedures for the utilization of these 
materials, and in sales literature defining the finished 
product. In addition, in many fields the most substan- 
tial portion of the product is manufactured to meet 
customer specifications. 

The engineer, therefore, cannot detach himself from 
knowledge of specifications, their interpretation and 
their technical and legal impact. An examination of 
the many activities being initiated and defined by 
technical specifications clearly reveals that specifica- 
tions are the engineer’s formal mode of communica- 
tion with businessmen, contractors, purchasing officials 
and other engineers. 

The activities governed by specifications usually 
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HERE'S 
“WHY” 


and 


“HOW” 


By FRED A. ALLEHOFF, E.E., 


Reg. Prof. Engineer, 
and 


DELMAR C. JOHNSON, E.E. 


Portland, Oregon 


involve a much broader area of activity than the imme 
diate project or apparatus in hand. The scope and effec 
of these activities demand that technical specificatior 
not only clearly define applicable technical require 
ments, but also take cognizance of legal implication 
involved. It is indeed a common occurrence for di: 
putes arising from specifications which are ambiguou: 
unclear, incomplete or unfair to gravitate to court 
for solution. Obviously, resort to court action is to b 
avoided if at all possible. Carefully written specif 
cations can largely eliminate disagreements betwee 
parties to a contract, or at least facilitate resolution « 
disagreements without resorting to lengthy and costl 
process of court action. On the other hand, the eng 
neer can involve himself or his principal in needles 
and costly legal controversy if he does not have suff 
cient basic understanding of the law to know when 1 
resort to competent legal counsel in his engineerin 
endeavors. 

Persons inexperienced in this field may ask, “Wh 
doesn’t the specification just say what it means, 1 
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gineering language?” But while, in general, it is 
1e that statements in a specification need be under- 
od only by those working in that particular field, 
ll there is room for ambiguity and, therefore, the 
licial construction or interpretation of contracts 
sed on the specification must be considered. On this 
bject the Hon. James T. Brand, Justice of the Ore- 
n Supreme Court, has said that, “... ambiguity .. . 
the mother of lawsuits and the despair of engineers,” 
d, again, “. . . every clause of the instrument is 
ided with legal dynamite for owner or contractor.” 
It must not be thought, however, that judicial inter- 
etation is arbitrary; on the contrary, the court will 
nstrue specifications in the most reasonable manner 
ssible. In its interpretation, the court will attempt 
determine intention of parties by viewing the agree- 
2nt as a whole rather than the parts separately, and 
ll seek interpretations of words, phrases and tech- 
cal terms which will accomplish this intention. With- 
this framework, ordinary words are given their 
dinary literal meaning and technical words or terms 
e given their technical meaning, but evidence of 
tablished usage or custom in the particular field may 
rve to alter the usual meaning of words or terms. 
Supplementary to this, it may be said that a contract 
sceptible of more than one interpretation will be 
ven the one that renders it reasonable, valid and 
sal rather than the opposite; the meaning of general 
ords will be restricted by more specific words or 
scriptions; and words will generally be construed 
ost strongly against the party who used them, that 
against the writer of the specifications or his prin- 
oal. The importance of the latter point is obvious. 
iso, it should be noted that obvious mistakes in 
ammar, spelling or punctuation will be corrected; 
ritten or typed words or figures take precedence over 
inted ones in case of conflict; and the construction 
aced on the contract by the parties themselves will 
given consideration. 

The engineer inexperienced in specifications might 
y, ‘Well, then, I will see to it that any ambiguities 
e resolved by my principal,” (or, in the case of con- 
ruction contracts, by the engineer in charge of the 
oject), and sprinkle specifications with such phrases 
, ‘to the satisfaction of the engineer,” and “as the 
gineer may direct.” He may write that, “In case of 
spute the decision of the engineer in charge shall be 
val,” or, if that does not seem fair enough, he may 
ovide for disputes to be settled by a board of arbi- 
ators whose decision shall be without appeal. He 
ay try to provide penalties or permit his firm or cli- 
t to cancel the contract in case of non-compliance. 
irther, on construction contracts, he may try to pro- 
de for the engineer in charge at his discretion to take 
er the job on short notice. 

But, these devices, if the contract is taken to court, 
ay prove ineffective to achieve desired results. One 
nnot stipulate away his or his principal’s obligations, 
wr rights of the other party by a clause in the specifi- 
tions. Agreements whose effect would be to deprive 
urts of jurisdiction are generally held to be contrary 
public policy and therefore unenforceable, so that 
. attempt to vest final decision without appeal in the 
gineer-in-charge or in an arbitration board may be 
no avail. However, arbitration can legally be made 
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| state whether the ratio prescribed is by 
weight or volume, and with some ingredients, _ 
ag dry or with a certain amount of moisture. _ oa 


ae 
* GORE 


How To Specify More Effective Testing 


EXAMPLE: 
Inadequate 


One unit of each four units or fraction there- 
of being furnished shall be subjected to the 


following tests in the presence of the inspector: 


Improved 


One unit of each four units or fraction there- 
of being furnished shall be selected at random 
by the purchaser’s inspector and subjected in 
his presence to the following tests, which shall 
be performed in the order indicated: 


COMMENT: 


1. Selection of samples to be tested should 
always be by the customer, since the manu- 
facturer would tend to select better than aver- 
age samples, whether consciously or uncon- _ 
sciously, Usually, samples should be selected _ 
at random, not always those on top or on the 
end where the best samples are likely to be. © 
Of course, there are some instances where the 
buyer can, through his special knowledge, 
select samples lower in quality than average 


and assure himself that if they pass the entire 
_ purchase is satisfactory. For example, samples 
of rolled steel plate taken for a tensile strength 

test should come from the end of the plate 


nearest the bottom of the ingot, since carbon __ 
is lowest there, while samples for a ductility 
test should come from the top of the ingot. 

2. In the case of many products, the order 
in which tests are performed can be very sig- 
nificant, but if a prescribed order is desired, it : 
must be specified. 


Specifications Should epeety, Not infer - 
EXAMPLE: — 


Iiideous te 


Dies shall be completed within 


: “Improved oe 
ey shall be completed within 90... 


One additi a word can sometimes resolve 
an ambiguity. One may think that “calendar 
days” would be understood, or “supplied by 
inference.” But this is not so; 90 days may 


- mean calendar days, working days, or, in con- 


struction contracts, eight-hour working days. 
Similarly when weight in “tons” is used, it 
should be clearly stated whether measure- 


ment is in long tons or short tons. Also, where ae 
a definite mixture of ingredients is specified, 


such as for concrete, specifications should _ 


Poh a 
une sees ee ee GR rcs ae Naas aie 
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(Examples Continued) 
How Brevity May Suffer For Omissions 


EXAMPLE: 
Inadequate 


If air-blast power circuit breakers are 
furnished, the supplier shall furnish the air 
compressor, air receivers, and all piping, con- 
nectors and valves between the breakers and 
from the compressor plant. The four breakers 
will be located in line 40 feet apart, and the 
compressor plant will be 100 feet from the 
closest breaker. 


Improved 


If air-blast power circuit breakers are 
furnished, the supplier shall furnish the air 
compressor plant, air receivers, and all piping, 
connectors and valves between the breakers 
and from the compressor plant. 

Not less than two motors and compressors 
shall be furnished, each of sufficient size to 
replenish within one hour the air consumed 
in four close-open operations of one breaker. 
The motor and compressors shall be mounted 
in a weatherproof, dust-proof housing of steel 
not less than No. 12 U. S. Gage, furnished by 
the supplier. The housing shall be provided 
with clamp type ground terminals. The com- 
pressor air intake shall be inside the housing, 
and both the compressors and the housing 
shall be furnished with suitable dust filters. 

Each breaker shall be furnished with one or 
more air receivers of sufficient capacity to 
permit two complete close-open operations of 
the breaker without drawing air from the 
central air system. Each receiver shall be 
manufactured and tested in accordance with 
the ASME Code for Unfired Pressure Vessels, 
and shall be provided with a safety valve and 
openings for cleaning and inspection in accord- 
ance with the ASME Code. Each receiver shall 
also be provided with a pressure gauge and 
low pressure alarm contacts. Each receiver 
shall be hot-dip galvanized, inside and outside, 
in accordance with ASTM A 123-53. A manu- 
ally operated valve shall be provided for 
draining moisture and oil from the bottom of 
each air receiver. In addition, the air system 
shall utilize air expansion, and driers and 
traps, to minimize the entrance and retention 
of moisture. 

The piping between breakers and from the 
compressor plant shall be hard drawn thread- 
less copper pipe in accordance with ASA 
B31.1-1955, Code for Pressure Piping. The 
four breakers will be located in line 40 feet 
apart, and the compressor plant will be 100- 
feet from the closest breaker. The piping shall 
be arranged in duplicate feed headers. Each 
line to and from each header, both at the 
compressor plant and at the breakers, shall be 
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a condition precedent to court action. Similarly, a pen- 
alty by way of punishment against one who defaults 
on a contract will not be upheld, while a provision for 
true liquidated damages or actual damages is enforce- 
able. However, it will not avail to call a penalty by 
another name, for the court will look beyond the word 
to the intent. 

There are various other reasons why a specifica-— 
tions clause cannot always be literally construed or 
enforced, but must be considered in light of public — 
policy, equity, conscience and morals. For example, 
one party cannot take undue advantage of another’s 
need or distress, or of his ignorance of a fact or condi- 
tion which the first party has the duty to disclose to — 
him. Specification requirements which are unneces- 
sarily harsh or which seek to provide unfair privileo7s 
for the purchaser, therefore, not only tend to in 
cost by discouraging some potential suppliers o1 
tractors and causing others to raise prices to cover 
possible aribtrary decisions by the purchaser, but, in 
addition, may be unenforceable and thus avail the 
purchaser nothing. 

Despite possible legal pitfalls, however, it should 
not be thought that technical specifications should be 
written by a lawyer. While the set of technical speci- 
fications is the heart of the legal contract, it is princi- 
pally an engineering document and must be written 
by a technically qualified engineer. The engineer 
should, however, have sufficient knowledge of the law 
to know when to seek legal advice. He should give 
serious consideration to all the lawyer’s suggestions, 
particularly what not to do. 

Certainly, it is neither necessary nor desirable to 
go to extremes in writing specifications. For example. 
writers of commercial specifications should avoid the 
form and style used in some of the building codes. The 
obscure manner in which such codes are too often 
written is evident from one case in which very shortly 
after the 480-page code was issued, a 650-page code 
handbook containing the “meaning, intent and inter- 
pretation” of the code was published and became a 
standard reference work. Obviously, it would be ex- 
tremely undesirable for specifications to contain two 
parts, one explaining the other. 

At the other end of the spectrum are the “stream- 
lined specifications” which are being increasingly 
favored, particularly in the construction field. To 
listen to the advocates of this style, one would think 
there is particular merit in the use of sentence frag- 
ments rather than complete sentences or in the use of 
punctuation for phrases, such as a colon for the phrase 
“shall be.” In this style, definite and indefinite articles 
and phrases such as “the contractor shall,” “in con- 
formity with,” and “in accordance with the plans” are 
to be supplied by the reader by inference. The greatest 
danger from using this style is that the writer, in seek- 
ing to turn out shorter and shorter specifications, will 
leave too much to be supplied by inference. The addi- 
tion of some words of clarification, even additional 
pages if necessary, are much cheaper than a lawsuit 
brought on by ambiguity in the specification. (A wise 
college teacher once said with regard to engineering 
language and drawings, “Don’t forget; if anything can 
be misunderstood, it will be misunderstood.” It should 
be borne in mind that, while brevity is desirable, speci- 
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fications should have only that degree of brevity which 
is consistent with clarity and adequacy.) 


Form of Specifications 


What then should be the content, form and style of 
specifications? Considering first the form, we can say 
it is usually desirable to separate, as much as possible, 
general provisions of the contract from technical 
requirements. This presents a dual advantage. First, 
general provisions can be written or at least reviewed 
as a whole by lawyers, permitting the engineer to 
concentrate on technical requirements. Secondly, the 
bidders and the successful contractor can study tech- 
nical requirements and refer to them as often as nec- 
essary without being distracted by intermixed general 
provisions. 

h regard to content, specifications should rep- 

it a total analysis and determination of those 
requirements which represent the optimum balance 
of three factors: desirable performance characteris- 
tics, abilities of potential bidders, and cost consid- 
erations. The resulting balance represents minimum 
acceptable performance requirements. The engineer 
should then set forth these requirements in a speci- 
fication which is technically complete, clear, concise 
and defensible, both technically and legally, in all 
respects. For specifications contemplating purchase of 
equipment or materials, determination of require- 
ments should include the following steps: 

1. Thorough technical analysis of intended use of 
the equipment or materials. 

2. Discussion with all interested departments or 
personnel the engineer’s company or client to evaluate 
all aspects such as design, installation, operation and 
maintenance, while considering any special features. 

3. Review of applicable national standards with an 
analysis to determine whether standard requirements 
are suitable, inadequate, or excessive for the intended 
application. 

4. A survey to determine whether desired require- 
ments are compatible with commercial standards and 
practices, and, if not, whether compromise of desired 
features is necessary to achieve economic feasibility. 
In this connection, commercial ability, as well as com- 
mercial standards, should be considered. 

When information obtained from the four steps 
above has been gathered, it should then be integrated 
into a document which satisfies all aspects of proper 
specifications as outlined above. 


Style 


The writing style of specifications is, of course, . 


inseparable from the form and content, as discussed 
above. Additionally, however, it can certainly be said 
that elegance of style must yield to clarity. Frequent 
repetition of the same word is far better than the 
ambiguity that would result from use of synonyms. 
In specifications, unlike most written work, lack of 
clarity does not merely result in academic discussion 
or letters to the editor, but directly affects a contract 
and may well have both technical and financial reper- 
cussions. 

As previously indicated, specifications delineate 
minimum acceptable performance requirements. 
Work of preparing proper specifications would be 
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(Examples Continued) 


furnished: with a non-return valve and with a 
manual shut-off valve. All operating valves 
from the compressors to and including the 
reducing valves shall be provided with tem- 
perature protection to insure that there will 
be no freezing of moisture in these valves with 
an ambient temperature of minus 30F. 


COMMENT: 


1. Two motors and compressors are required 
for reliability and continuity of service during 
maintenance. Their capacity should be speci- 
fied in terms of requirements. 

2. Usually, a housing for the compressor 
plant will be required. This should be ground- 
ed. 

3. Of course, the compressor air intake must 
be filtered. But if the housing is not filtered, 
large amounts of dust will be drawn in to the 
possible detriment of the machinery. 

4. Capacity of air receivers at the breakers 
should be specified, even though capacity for 
two CO operations is normal. 

5. Compliance with ASME is essential and 
should be indicated. 

6. The valves, gauges, driers, traps and 
alarm contacts desired should be stated. 

7. Hop-dip galvanizing is an excellent and 
accepted method to prevent corrosion, but it 
must be specified if it is desired instead of less 
durable paint systems, depending upon the 
degree of maintenance contemplated. 

8. Copper pipe is ordinarily best for buried 
air lines of moderate pressure. Since there 
may be some difference in working pressure 
among various breaker suppliers, the rating 
of the piping cannot be stated, but reference 
to the ASA standard assures proper pressure 
rating. 

9. Duplicate fee for reliability and continu- 
ity during maintenance or subsequent con- 
struction. Non-return valves to prevent loss 
of entire system in case of a leak. Shut off 
valves for maintenance. Temperature protec- 
tion of operating valves is essential to insure 
functional integrity where freezing could 
occur. 

How Restrictive Conditions Can 
Obligate Buyer 
EXAMPLE: 
Inadequate 

A. All insulating oil required for the equip- 
ment shall be furnished by the contractor and 
shall be in accordance with the requirements 
of Federal Specification VV-I-530. 


Improved 


A. All insulating oil required for the equip- 
ment shall be furnished by the contractor and 
shall be in accordance with the requirements 
of Federal Specification VV-I-530. 

B. The purchaser may or may not use the 
oil supplied in the equipment for which it is 
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(Examples Continued) 


furnished. In any event, the oil used will be 
new oil meeting the minimum requirements — 
specified herein. The purchaser will not main- 
tain separate oil storage facilities for various 
specific makes of equipment. 


COMMENT: 


Both versions adequately define the type 
and minimum quality of insulating oil to be 
furnished. However, in the first version, the 
supplier could furnish equipment whose 
proper function depends upon use of oil hay- 
ing specialized qualities over and above the 
commercial grade specified. This has actually 
been known to occur. Acceptance of such 
equipment by the buyer, with full knowledge 
of this fact, would obligate him to maintain 
separate oil storage facilities to assure that 
oil furnished with equipment will be that 
which is actually used. In the event that 

* equipment is guaranteed by the manufacturer 
only while utilizing insulating oil having spe- 
cial properties exceeding requirements of the 

reference standard, the buyer would be unable 
to recover any damages due to failure of 
equipment if special oil were not employed in © 

_ the equipment.. _ 

The addition of Paragraph B permits the 

buyer to use any of a number of readily avail- _ 
able brands of insulating oil which meet the © 

eferenced standard, where otherwise he _ 
would be restricted to use of an oil which is 

‘proprietary to the equipment manufacturer or 
vhich is not competitive with the commercial _ 

grade of insulating oil. Thus, the buyer frees 
himself from any obligation to maintain sepa- __ 

‘rate and costly oil storage facilities for each oe 

ake of equipment i in each station. : 


greatly simplified if ‘‘performance’’ requirements 
alone would suffice. However, as McCullough says, 
“In order to insure certain results, it has been found 
necessary (through long and sad experience) to spec- 
ify certain methods.”! In addition to methods, specifi- 
cation of materials is frequently necessary. For exam- 
ple, the buyer must often determine not only whether 
the product will meet “performance” requirements 
when it is new, but also he must determine at the time 
of acceptance whether it will continue to perform prop- 
erly for the intended service life, which may be 20 or 
30 years. Methods should not be controlled when the 
final results can be controlled. But when it is neces- 
sary to specify materials and methods, they should be 
specified in the most complete detail possible, with 
definite measurements as criteria, so as to reduce to 
the minimum occasions requiring interpretation by 
the inspector or the engineer in charge, since these 
decisions are subject to dispute. However, it should be 
borne in mind that, to the degree that materials and 
methods are specified, the buyer assumes responsibil- 
ity for the results. Indeed, there have been instances 
where detailed specifications, rigidly adhered to, have 
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resulted in a product of poorer quality than the manu- 
facturer’s standard product and at higher cost, but 
with the buyer having no recourse. 

Let us examine some specification phrases often 
used but of questionable value. One is “of highest 
(or best) quality.” In many cases, the best quality is 
neither necessary nor desirable. Only a small percent- 
age of a hog can be cut into pork loin chops, and yet 
the rest of the animal must be sold or waste would be 
tremendous and the price of chops prohibitive. So it 
is with many other products. Only a small percentage 
is truly the best, and often none is perfect. How much 
wood is absolutely straight-grained? If the best is 
needed, specify it quantitatively; if not, then specify 
the grade required. 

Another phrase frequently used is “Blank brand or 
the equivalent.” This is a term often used to cover the 
writer’s lack of knowledge of actual functional require- 
ments desired. H. L. Whittemore illustrates this pitfall 
with a comparison of Palmolive and Ivory soaps.? Is 
one the equivalent of the other, when the first is green 
and the second white? And, if they are equivalent 
despite color difference, what about yellow laundry 
soap? The writer should definitely state in what 
respect the product proposed must be equivalent to 
the named brand, and if he analyzes the necessary 
requirements sufficiently to do this, it is no longer 
necessary to name the reference brand. In any event, 
“open” specifications permitting free competition are 
much more desirable than restrictive specifications 
requiring certain brands, and, although an alternate 
can be proposed as the “equivalent,” in effect this form 
comes close to being restrictive, to the detriment of 
the buyer as well as some of the suppliers. 

Several examples of requirements written both 
ways (reproduced with this article) further illustrate 
inadequate and improved specification requirements. 
Deletion or addition of a phrase or sentence can clar- 
ify the intent of specifications which otherwise would 
be so ambiguous that interpretation in the courts 
might be required. By clearly defining what is intend- 
ed, the engineer having specifications responsibility 
imparts to his company or client a large measure of 
protection when entering into legal contracts with 
equipment manufacturers. 

It is readily seen that specifications engineers should 
highly qualified professional people with a wide diver- 
sity of technical knowledge and a good background in, 
or at least some acquaintance with, law. Adequate 
specifications not only protect the buyer, but are wel- 
comed by most reputable suppliers. It is unfortunate 
that many engineers, through lack of time or experi- 
ence or through lack of true appreciation of the sig- 
nificance of this specialized field, may not realize for 
their companies or clients all the possible cost savings 
and equipment reliability which would result from 
totally adequate specifications. 
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Economical Footing Design 
For Transmission Towers 


By careful attention to all factors affecting footing costs for trans- 
mission towers, considerable economy can be obtained without 
compromising on adequate factors of safety. 


NCREASED DEMAND for 

greater electrical capabilities of 
present-day transmission lines and 
the expected even greater increase 
in future lines requires larger or 
multiple conductors, with corre- 
spondingly greater ice and wind 
loads and in some cases longer spans 
and increased wire tensions, all re- 
sulting in heavier towers with 
larger and more expensive founda- 
tions. 

Therefore with costs going up it 
is even more important now to de- 
sign and install an economical foun- 
dation. Needless-to-say, a founda- 
tion is not economical if it is not 
safe. 

Some of the problems studied 
and solved in the selection and de- 
sign of footings for a long transmis- 
sion tower line are discussed herein 
but most of these items will also 
apply to a line consisting of only a 
few towers. 


Cost Factors Involved 


There are a great many factors 
that affect the cost of a tower foot- 
ing. Some of the most important 
will be covered here by the follow- 
ing questions: 


A. Technical Decisions 

1. Are the specified ice and wind 
loadings correct for the area in 
which the line is located? 

2. Are the overload factors ap- 
plied to these loads justified on the 
basis of past history and by the 
NESC? 

3. Is the route selected the most 
economical or has a compromise 
been made to avoid the certain 
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areas where there is greater oppo- 
sition to the line route? In a num- 
ber of these cases, as a last resort, 
a route is selected along creek bot- 
toms or in the hills. It must be real- 
ized that such routes greatly in- 
crease footing cost. 

4. Is the route selected the most 
economical from an angle versus 
tangent ratio? Angles and dead- 
ends require larger and more ex- 
pensive footings. 

5. Are the permissible soil loads 
for design purposes reasonable, or 
has the footing been designed on 
the basis of a poor or average soil? 


B. Purchasing Procedures 


1. Are all towers purchased on 
the basis of bids in which competi- 
tive prices are requested, or per- 
haps on past practice where the 
towers are always purchased from 
one supplier? Another method is to 
design an efficient tower and a foun- 
dation based on soil-boring informa- 
tion and request bids on the specific 
design from several different sup- 
pliers. 

2. Was the tower designer fur- 
nished sufficient information and 
latitude so that he can prepare an 
economical design? 

3. Is the method one in which the 
bids for the individual footings are 
based on a “guess” for quantities of 
the various types of footings (in 
which case there might be the dan- 
ger on the part of the bidder to bid 
high, and “play safe’), or has in- 
telligent thought and planning been 
given to a program of soil sampling, 
thereby furnishing him with an en- 
gineering estimate with the various 


types of footings that might be re- 
quired? Soil sampling is discussed 
in more detail later. 

4. Is there cooperation with the 
bidder on items such as furnishing 
designs, helping locate the line and 
access roads, providing adequate 
storage areas with sufficient rail- 
road trackage and entrance roads? 
All these items help the contractor 
prepare a reasonable bid on the en- 
tire work as well as those items con- 
cerning footings. 


C. Construction 


1. After the work is awarded, there 
should be continued cooperation 
with the contractor concerning 
availability of right-of-way, to avoid 
conflict of working areas of the con- 
tractors and to have material ready 
when it is required. 

2. Are any unjust or unreal re- 
strictions put on the contractor’s 
method of operation or the end re- 
sult; such as requiring setting tem- 
plates when these may not be nec- 
essary or requiring extremely close 
tolerance in footing elevation? This 
factor is not to be construed to tol- 
erate sloppy workmanship on the 
method of construction, backfill, or 
the end result on any of the work. 


Design Considerations 


A. Loads and General Conditions 
Loads on a tower consist of verti- 
cal and horizontal loads. These are 
transmitted down to the foundation 
and are then distributed to the soil. 
In a tower placed at an angle or 
used as a dead-end in the line, the 
horizontal loads are responsible for 
a large portion of the loads on the 
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Fig. 1 — Diagrammatic sketch of loads on a 
transmission tower. 


foundation. In addition to the hori- 
zontal shear, a moment is also pres- 
ent at the top of the foundation cre- 
ating vertical down-load and uplift 
as indicated in Fig. 1. 

The design of the tower is closely 
tied in with the design of the foun- 
dation. A good tower design can be 
ruined by a bad foundation design. 
Unequal settlement in the supports 
of a tower can cause severe second- 
ary stresses in the tower that may 
cripple it. Very often, tower failures 
are caused by foundation failures. 

Insufficient uplift resistance in 
one of the footings will cause an up- 
ward movement in the tower leg 
with subsequent failure. After this 
happens, the leg settles back to its 
original position and remains un- 
noticed while the tower itself bears 
the brunt of structural investiga- 
tion. 

The tower designer has his choice 
of many materials for the tower, but 
has no choice when it comes to se- 
lecting the soil conditions at the 
site. Assuming that the tower can- 
not be moved to another location, 
the designer must deal with what- 
ever soil conditions are present at 
the site. It is evident that this pre- 
sents a new challenge for every de- 
sign, for there are innumerable soil 
strata. But, there is one and only 
one type of footing that will prove 
to be the most economical and 
practical for certain soil stratum. 

Time also complicates the prob- 
lem. It has not been practical to plan 
for a line and then in sequence pur- 
chase a_ right-of-way, determine 
tower locations, and investigate the 
soil conditions before purchasing 
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the towers. The tower and footing 
steel are purchased long before the 
acquisition of right-of-way is com- 
plete and decisions must be made 
regarding types of footings and esti- 
mates of the depth of foundation 
and its area before it is permissable 
to enter the right-of-way in order 
to take borings. Later, before the 
foundations are constructed, the 
soil can be given more study, as de- 
tailed later. But this can only adapt 
those soil conditions to a design on 
which commitments have already 
been made. 


B. Types of Footings 


In general there are the following 
four types of transmission tower 
footings: 

1. Grillage-type footing 

2. Concrete footing 

3. Drilled-in concrete caisson 
(auger type) 

4. Piles 

For most of the towers the initial 
choice must be made between a 
steel grillage or a concrete footing. 
Both have been used for years es- 
sentially in the same manner as 
originally introduced. Some varia- 
tions have been the Malone-type 
anchor and the more recent drilled 
caisson. Another development is the 
dished-plate footing. 


The choice between steel and con- 
crete will be influenced by the 
availability of concrete and accessi- 
bility of the tower locations. Advan- 
tages claimed for the grillage is that 
it eliminates concrete and possible 
subsequent claims for crop damage 
incurred from concrete mixer 
trucks. Long concrete hauls are 


Fig. 2—Steel-grillage type of tower footing. 
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Fig. 3—Concrete footing consisting of a leg 
stub with a cross channel encased in concrete. 


often mentioned together with low- 
load-limit bridges for access to the 
right-of-way. The steel grillage foot- 
ing is attractive also since it makes 
for a complete purchase from one 
supplier of all the tower members 
and footings. 


1. Grillage-Type Footing 


The steel grillage is purchased 
usually on the premise that it can 
safely resist the uplift force by pro- 
viding a resistance equal, in effect, 
to the weight of earth directly 
above the grillage and acting at an 
assumed angle of 30° to the verti- 
cal from the edges of the grillage to 
the surface of the ground. On the 
other hand, if it developed that the 
soil conditions were better than as- 
sumed when the grillage was pur-— 
chased, then there would be an ex- 
cess of material in the grillage to- 
gether with excess excavation and 
backfill; making for an uneco- 
nomical installation. 

This “cone” concept is completely 
arbitrary and fictitious, and should 
be recognized as such. Actually, the 
resistance to uplift is related to the 
angle of internal friction for granu- 
lar materials and to the cohesive 
strength for clays. This will also be 
discussed later. Grillages up to now 
have generally been inflexible. If it 
developed that the soil conditions 
were worse than assumed when the 
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Fig. 4—Drilled-in concrete caisson or auger-type 
footing. 


grillage was purchased, the area of 
the grillage was increased by en- 
casing it in concrete, rendering most 
of the steel members in the grillage 
useless and making the entire foot- 
ing uneconomical. 

A new concept in grillage footings 
is presented here. Instead of in- 
creasing the grillage area either for 
bearing or uplift because of uncon- 
templated soil conditions, the gril- 
lage is left intact and placed deeper 
into the ground by use of varying- 
length connections. 

The arrangement described is il- 
lustrated in Fig. 2. Type 1 shown in 
this sketch is designed to safely sup- 
port the downward load at 7400 psf 
and the uplift force based’ on a 
“cone” of 30° with 100 pcf material. 
Type 2 is designed for the same 
downward load as Type 1, and will 
resist the same uplift force based on 
a “cone” of 2242° with 100 pcf ma- 
terial. Type 3 is designed for the 
same down and up forces, as Type 1. 
The uplift resistance is based on a 
“cone” of 15° with 100 pcf material. 
It is evident that with this arrange- 
ment the inflexible grillage has now 
become somewhat flexible. 


2. Concrete Footing 


A concrete footing consisting of a 
leg stub with a cross channel en- 
cased in concrete, is shown in Fig. 
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3. The horizontal dimensions of this 
footing can be varied to make it 
adequate for the various soil con- 
ditions; either for bearing or for up- 
lift. The action here in uplift is posi- 
tive since there are no open spaces 
for fallout material as there would 
be in the grillage type. The footing 
is both flexible and economical. It 
may require forming, and the back- 
fill is still a disturbed material. This 
is critical in clays since they depend 
on their cohesive properties for re- 
sisting uplift. 


3. Drilled-in Concrete Caisson 
(Auger Type) 

The drilled-in caisson using an 
auger, is well suited for stiff clays 
and very dense granular materials 
capable of being drilled and stand- 
ing up long enough for the instal- 
lation of reinforcing steel, concrete 
and the leg stub. The problem of 
compacting the backfill is elimi- 
nated with this type of footing since 
there is no backfill. There is also 
less excavated material to be 
handled. 

This footing is the answer to 
whatever qualms might exist con- 
cerning a compacted clay fill being 
able to provide the equivalent of a 
30° cone of uplift. The shear 
strength of undisturbed clay is one- 
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Fig. 6—Typical log of soil boring operation. 


half its unconfined compressive 
strength. It is the shear strength of 
clay that resists uplift and, undis- 
turbed stiff clays, this value is quite 
high and will provide at least the 
equivalent of a 30° “cone” of uplift. 
The Auger footing is also attractive 
for its bearing properties. With 
proper equipment the “bell” or en- 


Fig. 5—Sketch of typical pile foundation. 
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Fig. 7—Proposed allowable bearing values for 
clay as related to the number of blows on 
sampler tube. 


larged portion of the footing can be 
increased to give a larger area for 
both bearing and uplift. 

Fig. 4 shows a typical Auger pile. 
Standard-size reamers reported by 
one driller are 18”, 24”, 30” and 
36” shaft diameters and the amount 
of under-ream can be varied from 
a few inches to as much as 84” bell 
diameter. 


4, Piles 

Piles should be considered only 
when a good bearing stratum does 
not occur at footing depth, or at a 
reasonable distance below. For ex- 
ample: A tower footing is to be 
placed 8’-0 below the ground. The 
boring at this depth shows 3 blow 
submerged fine sand. This layer ex- 
tends down to 35’ before a good 
founding material of 18 blow sand is 
reached. It would certainly be im- 
practical to extend a concrete foun- 
dation down to this depth, as the de- 
watering, sheeting and excavation 
costs, as well as the concrete cost 
would be prohibitive. Therefore, 
piles should be driven to engage the 
firm strata until the required pene- 
tration is reached. Fig. 5 shows a 
typical pile foundation. The hickory 
pins in the pile are for connecting 
the pile to the concrete pad for the 
purpose of resisting uplift. 


Selection on Basis of Soils 


The design and purchases should 
include footings with several differ- 
ent dimensions so they can be as- 
signed to specific towers to suit the 
actual conditions. Before the erec- 
tion contractor starts to work, the 
right-of-way will be available for a 
more detailed review of the soil and 
the final selection of footings for 
each tower. 


A. Types of Soils 
There are, generally speaking, 
three types of soils existing: 
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1. A pure cohesionless, granular, 
pervious material—sands. 

2. A pure cohesive fine-grained, 
relatively impermeable material 
—clays or silts. 

3. A mixture of the two—sand and 
clay. 

Then there are loams and many 
other types which are variations of 
the above three mentioned cate- 
gories. The physical properties of 
sands are simple, those of clays are 
very complex and those of a mix- 
ture of sands and clays are even 
more complex. 

For an excavated footing the best 
backfill material for uplift is sand 
and/or crushed stone or gravel. 
These materials generally possess a 
minimum angle of internal friction 
in the wet or dry state of 30° and 
will generally provide a “cone” of 
2073 
B. Soil Borings 

The steel in a tower possesses 
known and determinable quantities, 
whereas the properties of the foun- 
dation material for a tower besides 
being not visible are very complex 
and borings should be taken. A soil 
boring is a guide, a clue to the type 
of soil and its strength in resisting 
the forces on the tower. On a recent 
midwest 230-kv transmission line 
with over 300 steel towers, 147 
borings were taken at a cost of 
$20,000, averaging $294 per mile of 
line. 

This cost is small compared to the 
line cost per mile. Some have the 
viewpoint that it would be cheaper 
to omit borings and design a more 
conservative footing. The purpose 


Fig. 8—Soil pressure corresponding to 1” seitle- 
ment of footings on sand. 
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Fig. 9—Installed cost relationship for various 
types of footings all designed to support the 
same load. 


of borings is primarily to insure an 
adequate and_ safe foundation. 
Whether this is more expensive 
than a haphazard guess at a founda- 
tion is secondary. The primary con- 
cern should be one of safety. 

No foundation could possibly be 
designed for the worst soil condi- 
tion. There is no limit as to what 
the worst soil condition could be. 
On a recently-designed line the 
footing cost ranged from $400 to 
$40,000 per tower. The $40,000 was 
the cost for pile foundations in- 
cluding pumping and sheeting. For- 
tunately the nature of soil at each of 
these locations was known before- 
hand from the borings and the prop- 
er foundation was designed. With- 
out the borings, how could any 
foundation have been designed 
safely at the $40,000 location? 

A typical log of soil boring opera- 
tion is shown in Fig. 6. The figures 
in the left-hand column represent 
the number of blows necessary to 
drive the sampler tube 12” into the 
ground. From this information, data 
pertaining to the bearing value and 
uplift resistance can be determined. 

Fig. 7 shows the recommended 
bearing values for clay as related 
to the number of blows. 

The success of any clay backfill 
for resisting uplift depends on how 
well the material is compacted in 
the field. If there were some way of 
miraculously embedding a grillage 
into clay without disturbing the soil 
(which is achieved with some 
drilled caissons), we would have a 
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very good material for resisting up- 
lift. Stiff clays have excellent co- 
hesive properties, but since a clay 
backfill is definitely a disturbed ma- 
terial, its properties must be re- 
viewed critically. 

Fig. 8 shows allowable bearing 
values for sands when the settle- 
ment is limited to 1”. Allowable 
bearing values for 2” settlement are 
twice the values shown, and three 
times as much for a 3” settlement. 
Values taken from these curves 
should be compared with the ulti- 
mate bearing values of sands and 
the lesser of the two values should 
be used. 


Economic Factors 


The principles outlined in this 
paper were applied to a particular 
line and the results of the bids ob- 
tained for the different conditions 
were analyzed and are shown in 
Figs. 9, 10, and 11. 

Seven different footings, each 
Siven a type number, were devel- 
oped for the tangent tower as listed 


in Table I. i 


Fig. 9 shows the variation in the 
installed cost for these seven foot- 
ings utilizing the labor costs of the 
successful bidder and the actual ma- 
terial cost. 

Two conditions are shown in Fig. 
9. The first is Curve A, which shows 
the variation in installed cost of the 
seven types based on the type 1 gril- 
lage, with no pumping or sheeting. 
The second is Curve B which shows 
the same relationship but including 
pumping and sheeting costs. 

It will be noted that there is not 
too great an increase in cost at the 
lower part of Curve A but that the 
cost increases rapidly as the footing 
size increases. This is even more 
true for Curve B, particularly for 
the larger footings, with the pump- 
ing and sheeting costs. A concrete 
footing requiring pumping and 
sheeting might cost six times as 
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much as a footing in good soil. 
Because of this large cost differ- 
ential it is more economical to use 
long spans with fewer footings in 
wet areas. Therefore, at the time 
the towers are located on the plan 
and profile, if poor soil is suspected, 
advantage should be taken of taller 
towers with maximum spans, to 
place as few footings as possible in 


‘these particular areas. 


The purpose of developing and 
designing the seven types of foot- 
ings for the same tower was to have 
available an economical design for 
the different types of expected soil 
conditions; therefore, all the foot- 
ings are designed for the same 
loads. 

However, with the cost informa- 
tion obtained from the bids, for the 
sake of discussion, the figures can 
be applied to allow the permissible 
load to vary and maintain a specific 
soil condition for each footing. For 
instance, Fig. 9 shows that footing 
type 3 will support in uplift the 
same load as type 1 when footing 
type 3 is placed in a soil developing 
a 15° “cone” weighing 100 Ibs/cu 
ft, whereas the type 1 footing is 
placed in a soil developing a 30° 
cone and weighing 100 lbs/cu ft. 


TABLE | 


Different Footings Developed For A Tangent Tower 
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Description 
eee 


Depth 


Fig. 10—Installed cost relationship vs increase 
in volume of uplift of a footing as depth in- 
creases. 


Fig. 10 shows that when both 
footings are placed in a soil develop- 
ing a 30° “cone” and weighing 100 
Ibs/cu ft that footing type 3 will 
support in uplift 2.7 times the load 
of footing type 1. 

This relationship of comparing 
the volume of uplift for footing 
types 2 and 3 to type 1, together 
with their installation costs, is 
shown in Fig. 10. Fig. 11 shows the 
similar relationship of cost versus 
volume of uplift for footings type 
5, 6 and 7 as compared to type 4. 
Therefore, Fig. 10 compares the 
grillages and Fig. 11 compares the 
concrete footings. 

For both Figs. 10 and 11, average 
installation costs were obtained by 

(Continued on page 108) 


Fig. 11—Installed cost relationship vs increase 
in volume of uplift of a footing as size in- 
creases. 
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POLE REPLACEMENT 
THE HARD WAY 


San Diego utility resorts to ‘“‘boardinghouse reach”’ 
technique in replacing a pole to a rear lot position 
when all accesses have been blocked. 


Left: It’s a far reach to transport this replace- 
ment pole to the rear lot line. But lack of any 
other access forces San Diego Gas & Electric 
to resort to this method where such situations 
exist on their system. 


OMETHING akin to sky hooks 

are needed by the San Diego 
Gas & Electric Company when pole 
replacement becomes necessary on 
some of its distribution lines. 

Back-lot power-line construction, 
with no direct access for mainte- 
nance purposes, has created this 
problem. 

Pictured here is the technique 
utilized by this utility in overcom- 
ing the handicap thus created. A 
high-lift mobile crane operating 
from the street transports the pole 
over the tops of the houses and 
places it in the hole at the rear of 
the lot. 

No utility would adopt such a 
procedure if it could be avoided. 
But such a spectacular approach as 
this should impress the citizens of 
San Diego with the company’s de- 
termination to maintain § service 
despite all obstacles. 


Above: This pole-replacement crew is forced to 
work in very close quarters where the “board- 
ing-house reach’”’ technique is compulsory due 
to lack of other access. 


Left: Television antennas reaching high into 
the sky from nearly every roof top add to the 
ticklishness of this pole-setting job. 


ARE YOU 
TAKING ADVANTAGE 
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N GENERAL ELECTRIC 
DISTRIBUTION 
TRANSFORMERS ? 


GENERAL @@) ELECTRIC 


(A) NEW G-E DISTRIBUTION TRANSFORMER; (B) Permalex* 
insulated coils; (C) Melalast* finish cover; (D) breaker with 
new settings; (E) Nitrile rubber gaskets and overload light; 
(F) new high-voltage bushing; (G) steel tank; (H) stainless 
steel clamps; (I) Strenicor terminal clamps; (J) Thyrite* 
Magne-valve arrester. 


On General Electric 
Distribution 
Transformers, 
in Addition to 20% 
Extra Loadability... 


Bonus 
Features 
Reduce 

Operation ANd cernignericadarinty wi 


new Permalex insulation 


Maintenance plus outstanding 
Costs 


* Trademark of General Electric Co. 


General Electric distribution ‘transformers feature Per- 
malex insulation for 20% added loadability—plus im- 
portant bonus features that can mean day-to-day savings 
in operation and maintenance. For example: 


New Melalast finish on cover prevents costly animal- 
caused outages, eliminates need for guards or taping. 


New breaker settings make extra loadability usable. 


Stainless-steel clamps, and Nitrile rubber gaskets sim- 
plify maintenance, resist corrosion. 


_the components of a General 
Electric 25-kva distributi: 
transformer. — 


Strenicor terminal clamps virtually eliminate secondary 
failures. 


Thyrite Magne-valve lightning arrester provides opti- 
mum protection against lightning surges. 

Feature by feature, G-E distribution transformers offer 
you greater value for your dollar. Ask your G-E Sales 
Engineer for more details—and the 10 reasons why 
General Electric is your best transformer buy. Or write 
for bulletin GEA-6070, to Sect. 431-90, General Electric 
Co., Schenectady, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


INDUSTRY IN 


p..£ %SIN ¥ 
X9 Gos*on2X? Sin’) 


Voltage Ratio And Phase Device Shown At 
Doble Conference 


A portable apparatus performing 
the functions of a potential trans- 
former for transmission voltages 
but weighing less than 50 pounds 
that can be carried in the trunk 
of an ordinary automobile was de- 
scribed at the 27th annual confer- 
ence of Doble clients held in Boston 
January 25 through January 29, 
1960. The device when connected 
to the potential tap of a bushing 
of known capacitance and power 
factor, can establish a low voltage 
in the order of 100 volts and whose 
phase can be controlled to coincide 
with the transmission voltage. Ratio 
of high to low voltage can be estab- 
lished at one of several common 
values from 600/1 to 3000/1 so that 
line voltage can be read on a volt- 
meter by applying the ratio selected. 


The device, said Doble engineers, 
can be set up in 15 to 20 minutes 
as compared with the several hours 
required to set up potential devices. 
The device then provides a low 
voltage in the desired ratio and in 
phase with the high voltage which 
is available for measurements and 
as a standard with which potential 
devices can be set up quickly and 
accurately. 


Lightning Protection 


Experience with Cougnard De- 
ionizers is confusing, said A. J. 


Devereaux, Illinois Power Com- 
pany, because of the unusual nature 
of troubles reported. Burning of 
guy wires below wood strain in- 
sulators has been found in several 
places but no conductor burns have 
been reported. Outages continue on 
the Cougnard-protected line, he 
said, but not enough experience has 
yet been obtained for final decision. 
“From the experiences outlined 
herein,” he concluded, “we are not 
ready to agree that the Cougnard 
Deionizers give superior protection 
to our lines when compared to the 
conventional lightning protective 
equipment. They do show consid- 
erable promise so careful records 
will be kept for the next few years 
on their operations.” 

Much the same experience with 
Cougnard Deionizers was described 
by five other companies that have 
experimented with these devices. 
Typical comments were, “not 
enough experience yet to tell,” “not 
much difference,’ “apparent de- 
crease but other troubles such as 
with small animals or birds,” E. L. 
Schlottere, Philadelphia Electric 
Company, said that while line trips 
were reduced 17 percent on a 
Cougnard-protected line, faults 
caused by animals and conductor 
and insulation damage, mainly at 
Cougnard installations, had in- 


Some of the chairmen of the Doble Client Committees were, left to right, R. E. O’Leary, Ohio Power 
Company, E. W. Hand, West Penn Power Company; R. A. Horenburger, Philadelphia Electric 
Company; E. L. Schlottere, Philadelphia Electric Company; and G. W. Early, Metropolitan Edison 


Company. 
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creased markedly. He suggested 
that low BIL of Cougnard devices 
and heavy duties on Philadelphia 
circuits might have some effect, 
and that his company feels that 
further testing of them is unwar- 
ranted and is removing them. 

Number of successes in reducing 
or eliminating insulator flashovers 
due to airborn contaminants 
through use of silicone compound 
smeared on the insulators continues 
to increase, said F. A. Smith, Dow 
Corning Corporation. It is an estab- 
lished, proven material that de- 
creased probability of outages and 
lowers maintenance costs on lines 
where insulator contamination is 
a problem, he said. O. R. Compton, 
Virginia Electric and Power Com- 
pany, supplemented these com- 
ments by saying that on one line 
near the ocean where five separate 
flashovers had occurred in one day 
due to contaminants, no flashovers 
had occurred since application of 
silicone compound in 1958. 

Field tests on lightning arresters 
at full rated voltage can be ob- 
scured by grading current passing 
through resistors shunting the gap 
which can hide or confuse measure- 
ments of current leaking through 
or over contaminants on the porce- 
lain, said W. H. Eason, General 
Electric Company. Faulty arrester 
insulation can best be detected 
through leakage-current tests at a 
low percentage of rated voltage, he 
concluded. He suggested that after 
tests have been made on dry arrest- 
ers that additional tests could be 
made after external porcelain sur- 
faces have been carefully and thor- 
oughly wetted. 


Some utilities felt that there 
might be considerably more value 
to field tests of lightning arresters 
than was indicated by the GE 
author and suggested measurement 
of sound-value level. Another sug- 
gestion was for a hot-collar test 
which was challenged by Mr. Eason 
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on the ground that current flow 
would be both inside and outside 
the insulating shell. J. R. Brace- 
well, Georgia Power Company, felt 
that faulty lightning arresters can 
be definitely indicated in the field 
through Doble tests and cited sev- 
eral examples. 

The watts-loss method of testing 
for dielectric losses in switch sticks 
and in hot-line tools continues to 
be most successful with regular 
untreated or varnish-coated wood 
sticks or with the newer plastic- 
coated hot-line tools, reported S. H. 
Osborn, Jr., and G. W. Armstrong, 
Jr., both of Doble Engineering Co. 


Describe Bushing Tests 


An ionization - pulse-detection 
method for making corona detec- 
tion tests on high-voltage bushings 
which was described in AIEE paper 
CP-58-107 is bringing to light faulty 
bushings on the TVA system said 
C. A. Duke of that organization. 
Notwithstanding success with this 
method, such tests are expensive, 
he said, and will be made, at pres- 
ent, only at generating plants or 
substations where a failure occurs. 

C. M. McCoy, Central Illinois 
Light Company, told of the method 
used by his company to detect de- 
fective solder seals in bushings. A 
gasketed gauge glass, three inches 
in diameter, is placed over the top 
terminal of the bushing. A top 
metal cover plate has provisions 
for vacuum and oil connections. A 
leather belt around the bushing 
porcelain makes it possible to hold 
this assembly in position with rub- 
ber bands made from inner tubes. 
The glass is partially filled with oil 
and a vacuum is drawn above the 
fluid. If the seal is defective, air 
bubbles will appear. 

Maintenance of vacuum inter- 
rupters on Bonneville Power Ad- 
ministration lines was described by 
C. C. Diemond of that organization 
and by H. H. Schwager, Schwager- 
Wood Corporation. Interrupters are 
maintained about six months after 
initial energization and annually 
thereafter, they said. It is particu- 
larly important that all set screws, 
bolts, and nuts be checked for tight- 
ness since any slippage will affect 
total travel of the tubes which 
amounts to only 5/32 in. A simple 
60-cycle hi-pot test of 50-kv peak 
voltage has been found to give good 
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results in determining when indi- 
vidual tubes have reached the end 
of their expected life. Intermittent 
or continuous breakdown, lumines- 
cent glow, or excessive current flow 
during this test furnish positive 
indication of excessive deteriora- 
tion. Darkening of the area of the 
arc shield near the contacts is an 
indication of the amount of current 
ov number of operations that have 
occurred. This darkening does not 
reduce interrupting capability of 
the tube until the entire length of 
arc shield is coated. 


Tests On Apparatus Insulation 


What in effect was an accelerated- 
life test on a 3000-hp motor was de- 
scribed by D. J. Goodman, Arnold 
Engineering Development Center. 
Unusually large number of starts 
and stops of this motor powering a 
small wind tunnel were expected 
to reduce normal 20-year life of a 
motor to about five years. The pre- 
ventive maintenance program in- 
cluded frequent inspections and in- 
sulation tests. Stator-winding 
wedges became loose after slightly 
more than a year of operation and 
the motor was completely re- 
wedged. It was necessary to repeat 
this rewedging a year and a half 
later. Insulation testing scheduled 
at six-months intervals included 
power-factor testing, insulation - 
resistance measurements, and d-c 
high-potential testing up to 15 kv 
to ground but no indications of in- 
cipient failure were found with 
these tests before actual failure. 
A high Polarization Index number 
of 7.0 just before failure might have 
pointed to impending failure if 
numbers of 5.5 and 6.0 had not been 
found previously, he said. 

Added valuable information con- 
cerning amount of ionization in 
rotating machines can be obtained 
through use of a radio-influence- 
voltage meter as well as by measur- 
ing power-factor tip-up with in- 
creasing test voltage said E. H. 
Povey, Doble Engineering Com- 
pany. While both methods depend 
upon total ionization and hence give 
evidence of localized troubles, it is 
hoped that even better methods 
will be devised in the future, added 
Mr. Povey. 

Frequent measurement and re- 
cording of power factor of insulating 
oil during an accelerated life test 


under oxidation serves as a “signa- 
ture” of any given oil said F. S. 
Oliver, Doble Engineering Com- 
pany. Comparison of this curve 
with curves of oils of known good 
qualities shows significant differ- 
ences that can be interpreted read- 
ily as to quality of the unknown 
oil, he said. Thus, average power 
factor of good oils remains below 
2.5 percent with a time to peak of 
8 to 18 hours, and with a peak 
height of less than 5 percent. It is 
interesting to note, he said, that 
during the first 15 to 20 hours good 
oils show a rise in power factor to 
a peak, after which the power- 
factor values decrease to a low 
point and then gradually rise again 
as the oxidation cycle continues. 


Several theories have been ad- 
vanced for this shape of curve, con- 
tinued Mr. Oliver, but the one be- 
lieved to fit observed facts most 
closely is that initially-present cor- 
rosives, as well as latent corrosives 
not completely removed by refining 
are activated by heat and oxygen 
and react with copper to form 
metallo-organic compounds which 
ionize and increase electrical losses 
in proportion to their concentration. 
Simultaneously, certain aromatics 
are oxidized, but more slowly, to 
form natural inhibitors which che- 
late the ionized copper into an un- 
ionized form, which accounts for 
the drop in power factor. As oxida- 
tion continues, the natural inhib- 
itors are gradually used up and 
the chelated copper complexes are 
oxidized to ionized forms, increas- 
ing the power factor again. The 
combined test is called the Doble 
Power-Factor Valued Oxidation 
test. 

It is important to reclaim trans- 
former insulating oil in the field 
on live transformers, said J. R. 
Bracewell, Georgia Power Com- 
pany. Reclamation of oil in the lab- 
oratory does nothing about sludge 
and other contamination imbedded 
in a transformer oil ducts and in- 
sulation, he said. However, as the 
acids and contaminations are re- 
moved from the oil when reclaim- 
ing in place, the clean oil acts as 
a solvent for the sludge in wind- 
ings and insulations and at this 
time some of the sludge will be 
removed during the reclaiming. 

(Continued on page 92) 
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LAPP...FIRST IN LINE POST AND STATION POST INSULATORS 


1931 FIRST Line Post Insulator... 5. 02 sans ee = 

1931 FIRST Station Post Insulator. .. 22.05 <3. ee a 
1932 FIRST Clamp-Top Line Post.................... i] 

1933 FIRST High-Strength (4,000 lb.) Station Post................... = 
1934 FIRST radio-free 66 kv Line Post.................... = 


1935 FIRST separable mounting studs for Line Post................. 
1936 FIRST Line Posts used for armless transmission. ... . f 
1936 FIRST Station Post for distribution switches. . . 2 
1937 FIRST Extra-High-Strength (8,000 lb.) Station Post... . 
1946 FIRST two-piece Station Posts....................020000- 
1950 FIRST 10,000 Ib. Station Post................. = 
1954 FIRST Clamp-Top Line Post for horizontal are + + (p> 


1954 FIRST Line Post for 115 kv 


ee © © © © © © © ee ee 


1955 


1955 


1956 


1958 FIRST Line Post with integral gain base... . ‘ae 


1959 FIRST “standard sub-standard” Station Posts. . . 28 


1959 FIRST Station Post for 460 kv 
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It used to take courage and foresight to specify Lapp Line Post and 
Station Post Insulators...now it just takes a glance at the record. 


You probably take Line Posts and Station Posts for granted. Hard not 
to, when records show them outperforming pin-type units spectacu- 
larly. But when Lapp first introduced its revolutionary idea, in 1931, 
conservative power companies took a wait-and-see attitude. They 
waited. Year after year they saw Lapp Posts serve without failure on 
lines and stations where replacements had been a problem. Finally they 
began standardizing on this better insulator design. 


But it took years. And of course competition sniped away. Between 
times, they tried to copy Lapp’s design, but without Lapp’s patiently- 
acquired skills and techniques in ceramic manufacture. Now that Lapp 
Posts have been accepted, there is less sniping, more copying—endorse- 
ment of the fact that our baby has come of age. 


If you’re not yet using Line Posts and Station Posts, you ought to 
know how they cut maintenance and replacement costs. Your logical 
source is the company that pioneered, proved and perfected them— 


Lapp Insulator Co., Inc., Le Roy, N. Y. 


Lapp Line Posts and Station 
Posts for many uses are shown 
in the new Lapp Catalog Eight. 
Write for 


VOUT C opy . 


Edison Medal being presented to AIEE Past President James F. Fairman, Con Edison vice president 
(second from left) by J. H. Foote, Commonwealth Associates, Inc., president of AIEE (at left). 
At right are H. C. Forbes, Con Edison board chairman, who described the career of the Medalist, 
and A. C. Monteith, vice president, Westinghouse Electric Corp., chairman of the Edison Medal 


Committee. 


Eble Reports Russian Power Lag to AIEE 
Cites Engineering Talent Development Need 


The Russians appear to lag well 
behind the United States, not only 
in steam power generation, but also 
in power use, Charles E. Eble, pres- 
ident of Consolidated Edison, told 
the American Institute of Electrical 
Engineers at the General Session 
of the Winter Meeting in N. Y., 
February 1, 1960. 

Reporting on his recent trip to the 
Soviet Union, Mr. Eble said that in 
terms of total capacity, at the end 
of 1958 Russia had 53-million kw 
compared with the U. S.’s 160-mil- 
lion kw. Russia plans to have 113- 
million kw by 1965, at which time 
the U. S. expects to have 250-mil- 
lion kw. Thus, the gap between 
U. S. and Russia, which was 107- 
million kw in 1958, will have in- 
creased to about 137-million by 
1965, Mr. Eble said. 

In Soviet Russia, 80 percent of 
their power goes for industry and 
a mere 20 percent for residential, 
farm, and all other uses. Their 
average home use is 400 kwhr 
per year, as against our 3400, he 
declared. 


New Engineering Talent Needed 


The ability of the U. S. to meet 
Soviet challenges in the electric 
power, as in other fields, hinges im- 
portantly on our continuing success 
in developing new engineering tal- 
ent, Mr. Eble continued. They have 
employed incentives which make it 


bie 


so desirable to be an engineer that 
there are thousands more candi- 
dates than could possibly be used. 
They have glamorized the profes- 
sion and pay higher rates for engi- 
neering talent in terms of money 
and preferential treatment. They 
completely finance the education 
and training of young people quali- 
fied and selected for engineering 
careers, he said. They are obviously 
building for both the present and 
the future by creating a vast pool 
of engineering talent. 

In a free society, however, we 
cannot direct people into the engi- 
neering field. 


Fairman Honored 


James F. Fairman, senior vice 
president of Con Edison, was pre- 
sented with the Edison Medal For 
1959 by AIEE President J. M. 
Foote, Commonwealth Associates, 
Inc. This is the highest award by 
AIKE. Mr. Foote said that Mr. Fair- 
man was chosen for his outstanding 
performance in improving the de- 
sign of large electric power systems, 
and for his work in the atomic field 
and his efforts to improve the engi- 
neering profession. 


Engineering Responsibilities 
In responding to the Edison 
Medal Award, Mr. Fairman said 
that one of the great responsibilities 
of the engineering profession is to 


’ : 


advance the art of atomic power 
production so that this new source 
of energy may be brought to com- 
mercial development in time to sup- 
plement and ultimately to take the 
place of the earth’s diminishing 
store of non-renewable energy re- 
sources. Its second major responsi- 
bility is to devise ways and means 
of tapping atomic energy and other 
energy sources economically and 
safely, he continued. 

A third responsibility is to obtain 
public understanding of the engi- 
neering problems involved in our 
work, and public acceptance of the 
results we achieve, Fairman stated. 


Expand AIEE Facilities 


In addressing the General Ses- 
sion, AIEE President J. H. Foote 
urged the expansion of the Insti- 
tute’s potentialities to include the 
requirements of the very consider- 
able number of young engineers 
who will join year by year. He also 
urged the adoption of new methods 
and facilities to better serve the 
membership’s essential needs. But 
we must have courage to adopt or 
to discard, if need be, those facili- 
ties which have served well, but 
which need to be brought into tune 
with any determined realignment 
of our program, Foote said. 


New President Nominated 


Clarence H. Linder, vice presi- 
dent of General Electric Co., was 
nominated as next president of 
AIEE at the general session. Linder 
has been connected with G-E since 
1924 and has managed both engi- 
neering and manufacturing opera- 
tions ranging from heavy apparatus 
to consumer goods. In 1950 he was 
named general manager of the Com- 
pany’s activities in the large appli- 
ance field. From 1953 through 1959, 
Linder was vice president-engineer- 
ing and a member of G-E’s Execu- 
tive Office. Early in 1960 he became 
vice president and group executive 
—Electrie Utility Group. 


Directors Nominated 


AIEKE directors nominated were: 
Robert B. Gear, Commonwealth 
Edison; Charles’ T. Hatcher, Con 
Edison; and Cullen T. Pearce, West- 
inghouse Electric Corp. W. R. 
Clark, Leeds & Northrup Co., was 
nominated to be treasurer. 


(Continued on page 95) 
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EE: 
n Transmission: Let's 
30 Higher, But Let’s 
standardize on 
)00kv Now—Sporn 


Higher transmission voltage was 
he subject hub about which many 
ours of discussion ‘revolved. Sum- 
nary: Much investigation still 
ieeded, but well under way. 

Five papers, mainly by General 
“lectric Company authors, were 
resented detailing progress on 
-roject EHV, a prototype three- 
yhase line being constructed near 
ittsfield, Mass., intended to be op- 
rated at voltages as high as 750 kv 
o permit study of factors affecting 
lesign and operation. It is expected 
hat the line will be energized next 
lay. 

International standardization of 
00 kv as the next step in voltage 
or long-distance, high-capacity 
ransmission, with consideration for 
1 second step of 690 or 750 kv for 
he distant future was urged by 
Philip Sporn and H. P. St. Clair, 
oth of American Electric Power 
Service Corp. This would be in- 
tead of 460 kv being considered in 
Project EHV. 

Optimum configuration and con- 
luctor area may be determined for 
1 given extra-high-voltage trans- 
nission line using a method em- 
yodied into an IBM-705 digital 
computer program. The method, 
lescribed by P. A. Abetti, C. B. 
4indh and H. O. Simmons, Jr., all 
f General Electric, is general, and 
ipplicable to a wide range of sys- 
em configurations, transmission 
listances, voltages, and loadings per 
ircuit. Economic evaluation factors 
nay be varied to agree with avail- 
ible cost data, and utility manage- 
nent’s judgment and policies. 

After using the method on 58 dif- 
erent cases where system param- 
‘ters were varied with economic 
‘valuation factors, the authors con- 
‘luded that non-expanded multiple 
‘onductors will meet requirements 
yf EHV transmission systems of the 
uture up to 650 kv. However, they 
aid, “Single conductors per phase, 
ind possibly dual appear to be im- 

(Continued on page 96) 
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1 » Subox is the only paint in America made with suboxide 


SOE 


‘With Subox—The Paint 
AED GED, 


of lead. Because it continues to be chemically active 
after drying, it gives more anti-corrosive protection — 
clings better to the small surfaces of fence wire. A 


single coat lasts many years. 


2. Subox makes fence painting easy and economical. It 
can be brushed or sprayed on, but it is applied espe- 
cially fast with a roller or an ordinary floor broom. 


3. The most popular shade of Subox (Subalox 508) 
closely resembles weathered galvanizing. It is an ideal 
spot paint for all galvanized surfaces. Subox also is 
available in a wide range of modern pastel and dark 


colors. 


Write today for technical literature, color card and 
the booklet “Simplified Fence Painting.” 


SUBOX PAINTS 


fr _. Established 1924 
: bo) _ 1 Fairmont Plant 
ee eosck Hackensack, N. J. 

Subox Company of Canada—Weston, Toronto 15 
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practical for 650-kv transmission.” 

Insulation and arresters for proj- 
ect EHV, said J. G. Anderson, J. H. 
Hagenguth, I. B. Johnson, and A. J. 
Schultz were to be successively at 
two levels, first for 460 kv + five 
percent and later at 650 kv + five 
percent. Operation at 500 kv would 
be with 460 kv insulation and 
equipment and at 750 kv would 
be with 650 kv insulation and 
equipment. Line switching-surge 
strength in establishing insulation 
levels and will be based on a maxi- 
mum expected switching-surge am- 
plitude of 2.4 to 2.5 times crest of 
the normal 60-cycle voltage predi- 
cated on use of air circuit breakers 
and no restrikes. Line wet 60-cycle 
strength is to be at least twice max- 
imum overvoltage that will occur 
during fault conditions and greater 
if possible. 

It is essential, said P. A. Abetti, 
D. D. Davis, and J. H. Hagenguth, 
that experimental transmission 
lines for investigation of higher 
transmission voltages be designed 
for specific operating voltages 
rather than to try to interpolate or 
extrapolate between values found 
in lines built to cover a wide range 
of voltages. Project EHV will be 
operated first at 460 kv and prob- 
ably later at 650 kv. Various con- 
ductors and line configurations will 
be tried at these voltages so that 
by comparing alternate solutions 
under similar environmental condi- 
tions the optimum solution will be 
found. 

Problems in connection with se- 
lecting conductors for EHV were 
discussed in a paper by J. J. La- 
Forest, J. Kaminski, Jr., and R. E. 
Larson. Selections have been made 
for 460 and 650 kv using studies 
based on generation of radio noise 
from small points placed on con- 
ductors and using the Swedish 400 
kv lines as a reference which have 
also been found in good agreement 
with Dr. Adams’ theory of radio 
noise. Extension work continues, 
they said, in extending Dr. Adams’ 
theory on an absolute basis. There 
is little difference, they added, in 
radio-noise generation characteris- 
tics between configurations having 
bundle spacings of 16 inches and 
those with bundle spacings of 18 
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inches. Even a bundle spacing of 
7 inches would be advantageous 
for radio-noise considerations. 

Radio noise on transmission lines 
is assuming greater importance as 
total mileage of EHV lines in- 
creases. While noise generation by 
corona has been given heavy atten- 
tion, the other two parameters— 
propagation of noise energy along 
the transmission line, and the mag- 
netic field factor—have received 
least attention to date. Paramount 
unknown in noise energy propaga- 
tion is attenuation. 


Radio Noise & Corona 


L. O. Barthold, General Electric 
presented attenuation data and 
comparisons of calculated and 
measured field factors for each of 
the six practical characteristic 
modes of propagation of AEP’s 
Dequine-Olive double-circuit, 345 
kv, vertical-configuration transmis- 
sion line. Co-authors were J. J. 
LaForest of G-E, R. H. Schlomann, 
American Electric Power Service 
Corp., and F. J. Trebby, Kaiser 
Aluminum and Chemical Corp. 

Results: Attenuation constants at 
1040 ke are 3.6 db/mile for the line- 
to-ground mode, and 0.13-0.75 db/- 
mile for the other modes; at 190 ke, 
line-to-ground attenuation for the 
remaining modes is 0.08-0.20 db/- 
mile. 

Less radio influence is expected 
on a new 90-mile, 345 kv transmis- 
sion line built from Chute-des- 
Passes powerhouse to Isle Maligne 
in Canada than has been found at 
standard 230 kv construction, said 
H. B. White, Aluminum Co. of Can- 
ada, Ltd. Two 850 mem ACSR con- 
ductors with 1.099 in. diameter bun- 
dled horizontally at 16 in. are ex- 
pected to give RI and corona per- 
formance equal to or better than 
that of a single 795 mcm, 1.108 in. 
diameter conductor operated at 230 
kv, he said. 

Corona is, of course, of prime 
concern in high-voltage transmis- 
sion. Preliminary study of charac- 
teristics and methods of measure- 
ment of corona, said A. H. Foley 
and F. Olsen, indicates that pres- 
ence of one or more harmonics in 
the voltage wave acts as a control 
signal for fundamental frequency 
corona losses and may cause these 


to be either increased or decreased. 
For a five-percent harmonic, in- 
crease can exceed 100 percent, they 
said. Influence of a harmonic volt- 
age appears to be most pronounced 
when the fundamental-frequency 
power factor of the line is in the 
region of one percent. The high- 
voltage bridge has been found satis- 
factory for such measurements. 


Operation 


Tighter conductor stringing on 
transmission lines can result in sub- 
stantial savings in first and annual 
costs, reported Eduard Fritz, Poto- 
mac Electric Power. However care 
must be used in treatment of bro- 
ken-wire load when greater tensions 
are used. The author suggested that 
manufacturers and utility compa- 
nies increase efforts to perfect hard- 
ware that will permit greater con- 
ductor tensions. 

Galloping instability of transmis- 
sion line conductors is an example 
of a self-excited vibration caused by 
aerodynamic forces acting upon a 
non-circular cross section, accord- 
ing to W. N. McDaniel, Baltimore 
Gas & Electric Co. There are math- 
ematical techniques available for 
studying in detail this self-excited 
motion. Before a practical solution 
can be obtained, accurate data on 
conductor damping, modulus of 
shear and the characteristics of the 
aerodynamic forces acting on almost 
circular cross sections must be ac- 
cumulated. Such an approach has 
promise of giving the industry an 
early practical solution, McDaniel 
concluded. 

Experiments with the operation 
of a power line carrier system dur- 
ing sustained line faults have shown 
that a carrier operating range of 
about 60 db. in addition to that re- 
quired for normal line attenuation. 
should provide reliable communi- 
cation under sustained fault condi- 
tions when line-to-ground coupling 
is used, reported D. E. Jones, On- 
tario Hydro. The advantage of line- 
to-line coupling over line-to-ground 
during severe faults is about 8 db. 
Operation of carrier when more 
than one set of working grounds is 
on the line may not be practical, he 
said. 

A new method of making trans- 
mission loss formulas by means o! 
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igenvalues and modal matrices was 
lescribed by E. E. George, Ebasco 
services, Inc. This method, using a 
ligital computer, is direct and is 
nore accurate than any previous 
nethod. Although based on a rela- 
ively advanced mathematical tech- 
lique, and one that has only re- 
ently been developed for digital 
omputers, the utility engineer can 
ise the method without understand- 
ng the theoretical background, Mr. 
reorge stated. 


Insulation 


A test method has been devel- 
ped, said A. D. Lantz, Jr., Ohio 
3rass Company, that provides a 
recise indication of inherent dielec- 
ric strength average and dispersion 
inder impulse conditions of high- 
roltage insulators. This is accom- 
lished, he said, using techniques 
vithin reach of many laboratories 
quipped with an impulse generator 
nd associated recording equip- 
nent. The test can be interpreted 
o provide a fairly complete under- 
tanding of dielectric strength re- 
juirements. It would appear, he 
idded, at this time that a critical 
ate of rise of 1000 kv per micro- 
econd or even less would be con- 
ervative as a design requirement. 


Protection 


“As transformers continue to 
yecome of larger capacity and of 
ligher voltages, it is imperative to 
etain, if not to improve, the sensi- 
ivity of the fault detection system,” 
aid L. C. Aicher, Allis-Chalmers 
Vifg. Co. To achieve this when using 
he ground current technique, he 
‘oncluded that: (1) It is undesirable 
o use additional capacitance in 
yarallel with the resistive shunt, 
ince it may completely mask evi- 
lence of failure. (2) Increasing the 
‘esistance in series with the wind- 
ng under test reduces the sensi- 
ivity of the ground current system 
is a fault detector. This includes 
‘esistance used to raise shorter than 
(0 microsecond wave tails. (3) 
-ractical ground current records 
‘an be made by permitting the 
nitial capacitance current spike to 
raverse off screen for the brief in- 
tant of its duration. 

A graphical method for evaluat- 
ng effect of nonstandard lightning 
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surge voltages on equipment insu- 
lation was presented in a paper by 
G. D. Breuer, R. H. Hopkinson, 
I. B. Johnson, and A. J. Schultz, all 
of General Electric Company. Not 
only is the method simple to under- 
stand and very easy to apply to 
surge evaluation, they said, but it 
is also considered sufficiently accu- 
rate to be extremely useful in meas- 
uring relative effect of surge volt- 
ages. 
Transformers 


As transmission voltages climb, 
the utility industry may be heading 
for trouble in gas-pressure oil insu- 
lation systems in large high-voltage 
power transformers, because of 
bubbles in the oil. According to A.Y. 
Chadwick, D. H. Ryder and A. E. 
Brierley, all of English Electric Co., 
Ltd., gas bubbles may be released 
from a super-saturated oil under 
the direct influence of dielectric 
stress in the inner regions of an 
insulation structure, where small 
pockets of gas may be formed. 
“Such can lead to corona discharges 
which by electro-chemical inter- 
action in presence of nitrogen, oil 
and copper, can cause deposition of 
semi-conducting copper sulphide 
particles on the insulation surface 
in the vicinity.” 

Corona tests on gas-pressure sys- 


tem transformers obtained in both 
laboratory and field investigations, 
indicate that after two or three 
years of service during which meas- 
urements have shown appreciable 
corona activity, the corona can be 
temporarily eliminated by refilling 
under a high degree of vacuum 
treatment. 

“As gas-bubble evolution is the 
direct and natural result of varying 
gas pressure at the oil surface, the 
continued use of such constructions 
should be reviewed,” the authors 
said. 

Data was presented in a paper 
by M. W: Schulz, Jr., and R.-J. 
Ringlee, both of General Electric 
Company intended to assist power- 
system designers in arriving at 
specifications for permissible trans- 
former sound levels in cases where 
present standards are not adequate. 
Charts showing distribution of 
levels of transformer core-noise 
harmonics, of relative octave-band 
noise spectrum of a typical fan, of 
minimum night-time ambient noise 
spectra, and of public response re- 
lated to level of transformer har- 
monic and spectrum level of 
ambient at the frequency of the 
transformer harmonic were given, 
and methods of arriving at the con- 
clusions were described. : 


In Distribution: Digital Computer Giving 
Planning The Attention It Deserves 


Economics of distribution—long a 
“planning plaguer’—is a “natural” 
for digital computer attack. Both 
utility and manufacturer are taking 
advantage of it more and more. 

Results of a digital computer 
study of economic distribution sys- 
tem design from primary feedpoint 
through the secondary system were 
developed by H. E. Campbell, R. C. 
Ender, M. W. Gangel and V. C. Tal- 
ley, all of General Electric. Second- 
aries studied were 120/240-v and 
240/480-v single-phase. All costs 
used in the study were estimated 
realistically as possible. 

The study revealed that the 120/- 
240-v linear-coverage secondary 
system is generally more economi- 
cal than 240/480 v when served by 
a 4.16 or 12.47-kv primary. How- 
ever, a three-kva autotransformer 
was included in the 240/480-v sys- 


tem (total cost including losses, 
$69.89) to allow for serving existing 
120-v homes. 

Discussion revolved heavily 
about how the various parameters 
used in the study varied from utility 
system to utility system. The per- 
ennial what-about-higher-second- 
ary voltage question came up, too. 

While the study concerned diver- 
sified demand per home from 1.5 to 
24 kva, it was revealed that Balti- 
more Gas & Electric found in its 
studies of a 28-kva maximum de- 
mand house system, that a 240/480- 
v underground system (with pads 
and trenches supplied by the con- 
tractor) showed an eleven-percent 
saving over a 120/240-v overhead 
system. BG&E installed 51 pad 
mounts last year. The company ex- 


(Continued on page 100) 
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Power Progress 


Plan 
to stay 
ohead... 


MODERNIZE! 


Manual shutoff valves serving transformer 
cooling equipment piping are opened when 
dual cooling is necessary. A transformer can 
be taken from service without draining the 
oil from the unit or its piping. 


Either of two 90-mva transformers is capable of carrying 2/3 
of the combined capacity by using the “dual-cooled” feature 


Wisconsin Electric Power Company counts on 
designed-in power transformer emergency capac- 
ity. Exclusive dual-cooled arrangement* uprates 
either one of the 90-mva transformers to 120 mva 
if the other is removed from the line. 

The active transformer utilizes all of the other 
unit’s oil-to-air cooling equipment to dissipate 
heat. In normal operation, each transformer uses 
its own coolers independently. 

Stepping down 138,000 volts to 13,800 volts, the 
transformer bank employs accordion-type expan- 


ALLIS-CHALMERS 
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sion joints between transformers. Header pipes 
allow for manual cutoff. The installation has been 
designed to permit adding a third transformer 
should demand require it. 


Dual cooling is but one of many A-C advantages 
resulting from continuing transformer research. 
Others include corona-free design, quiet opera- 
tion, reduced size and weight, high short-circuit 
strength. A call to your A-C man will bring fur- 
ther dual-cooling power transformer details. 


POWER SEOR MGA GaeO LORE 
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pressed an ardent desire for a good 
480-v appliance motor to fit in the 
new scheme. N. J. Bowmaker of 
BG&E said that higher secondary 
voltage is definitely in the picture. 

Digital computers are being found 
just as valuable in planning distri- 
bution systems as they are in plan- 
ning generating and transmission 
systems said R. F. Lawrence, D. N. 
Reps, and A. D. Patton, all of 
Westinghouse Electric Corporation. 
Method of solution for finding the 
most economical distribution trans- 
former and secondary combination 
is to select a range of transformer 
ratings, secondary-conductor sizes, 
and numbers of connected custom- 
ers and try all possible combinations 
of these variables. This requires 
that a great many cases be studied 
and the digital computer relieves 
the engineer of many tedious calcu- 
lations. 


The same three authors contin- 
ued the discussion in other papers, 
saying that heretofore it has been 
virtually impossible to link together 
design factors affecting all distri- 
bution components such as second- 
aries, distribution transformers, 
primary feeders, distribution sub- 
stations, subtransmission because of 
the rigorous formulas required have 
never been derived. However, the 
high-speed digital computer solves 
the problem of having to deal 
quickly with many alternatives 
while skillful programming of such 
a computer enables the engineer to 
retain many of his judgment pre- 
rogatives in setting up and evaluat- 
ing the planning alternatives stud- 
ied. 

Higher distribution-feeder volt- 
ages are indicated under favorable 
conditions, a study by D. T. Michael, 
Cincinnati Gas & Electric, indicates. 
Mr. Michael concluded that with 
distribution capacity below 15 kv 
costing in the order of $30 to $40 per 
kva, service at the sub-transmission 
voltage of 34.5 kv becomes economi- 
cal under most favorable conditions 
for loads as low as 300 kva, and at 
the sub-transmission voltage of 69 
kv under the most favorable condi- 
tions for loads as low as 500 kva. 


Protection 


H. H. Kaufmann and J. C. Page, 
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both of General Electric Co. devel- 
oped concepts of the nature of arc- 
ing faults in low voltage systems, as 
well as suggestions for protection. 
Where instantaneous trip devices 
are used, they recommended care- 
ful consideration of instantaneous 
settings and urged that these set- 
tings should be specified at a value 
lower than arcing of fault current 
where possible, for personal safety 
and prevention of equipment de- 
struction. 

A program to produce single 
phase fault studies by the matrix 
method was described by H. E. 
Brown and C. E. Person, both of 
Commonwealth Edison. This short 
circuit matrix approach has proved 
to be a valuable tool in digital cal- 
culation of fault studies. Changes 
can easily be made without recom- 
puting the original matrix. High 
speed is maintained by storing the 
matrix in triangular form and re- 
ducing it at all times as much as 
possible, the authors said. The abil- 
ity to work with submatrices while 
working on a faulted bus reduces 
internal processing time. Since both 
the zero sequence and positive se- 
quence matrices are computed and 
retained in memory, the program 
can easily be extended to computa- 
tion of two-phase to ground or line- 
to-line faults, they declared. 

The digital calculation of three- 
phase shorts by the matrix method 
was described by H. E. Brown and 
C. E. Person, both of Common- 
wealth Edison; L. K. Kirchmayer, 
General Electric Co.; and G. W. 
Stagg, American Electric Power 
Service Corp. This new matrix ap- 
proach and the computer program 
developed to carry out the required 
calculations have provided a means 
of obtaining three-phase fault con- 
ditions with substantial economies, 
as compared to previously employed 
analog and digital solutions. This 
ability to produce low-cost calcula- 
tions makes possible the analysis 
of a larger number of system con- 
ditions. This program also forms a 
necessary part of future computer 
programs for breaker and fuse co- 
ordination studies, breaker inven- 
tory studies and relay studies, the 
authors concluded. 

According to J. M. Clayton and 
F. S. Young, both of Westinghouse 
Electric Corp., for multi-line sub- 
stations the probability of a close-in 


flashover increases as the number of 
lines increases. When the increased 
probability of close-in flashovers is 
taken into account, arrester protec- 
tion will be required in multi-line 
substation. 

The use of neutralizing chokes in 
combination with neon lamp protec- 
tors provides the simplest and most 
effective means of avoiding the un- 
desirable effects of differences of 
potential between station grounds 
and incoming telephone circuits re- 
gardless of how such voltages are 
introduced, said Oliver Ramsaur, 
Pennsylvania Power & Light Co. 
By merely disconnecting the neu- 
tralizing windings and adding the 
proper lamps or drain coils for the 
particular application, conversion 
of existing three-winding neutraliz- 
ing transformer installations can be 
made easily. These methods should 
prove especially valuable for the 
protection and reliability of relay 
pilot circuits, which have been 
somewhat of a problem, Ramsaur 
concluded. 


Insulation 


Results of a study on new and 
reconditioned insulating oils in new 
and used transformers were report- 
eG in a paper by T. K. Sloat, West- 
inghouse Electric Corporation, and 
V. A. Banevicius, Cleveland Elec- 
tric Illuminating. Degree of recon- 
ditioning has only limited benefit 
with used oils, they found, with 
moderately and highly recondi- 
tioned oil much poorer than new oil 
in either used or new transformers. 
Transformer oil without inhibitor 
performs equally as well as inhib- 
ited oil in sealed transformers, they 
said. 

It is recognized, said T. N. Mi- 
tropoulos, R. J. Fogel, and C. J. 
Tang, all of Simplex Wire & Cable 
Company, that parameters of the 
shield in shielded cable have impor- 
tant effects on the voltages that 
develop in a cable system during 
surges, particularly those caused by 
lightning, which may be the reason 
for many unexplained failures in dis- 
tribution cables. Tests are showing, 
they said, that shield resistance of 
regular-type construction at surge 
frequencies is extremely high while 
resistance of intercalated-tape con- 
struction at surge frequencies is 
considerably less. Similarly, both 
double-tape and continuous-sheath 
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constructions have lower resistance 
and lower inductance than the other 
construction. Low shield resistance, 
they concluded, reduces incoming 
wave fronts and improves perform- 
ance of cables. 


Generation: 

A new method of generator exci- 
tation—harmonic excitation—has 
been tested by F. I. Biggs and P. I. 
Nippes, both of Elliott Co. Harmonic 
excitation originates in an auxiliary 
winding consisting of a seven-phase, 
six-pole, star-connected winding, in 
a 11.5-mw, three-phase, 60-cycle, 
13.8-kv, 3600-rpm, air-cooled test 
turbine generator having 42 stator 
slots. Leads from this winding are 
brought outside the machine and 
fed into a full-wave bridge-type 
silicon rectifier from which the exci- 
tation voltage is supplied. “Plusses”’ 
include: the higher frequency power 
could be used to drive boiler feed 
pumps at higher speeds, for power- 
ing adjustable speed gas circulating 
fans for turbine generators, and 
when rectified, as a source of d-c 
without the need of high-voltage 
transformers. Efficiency of the har- 
monic winding is outstanding. Since 
it uses part of the flux already pres- 
ent in the air gap, it has no excita- 
tion loss chargeable to it, nor is core 
loss increased. 

A new minimum-excitation lim- 
iter for utility generator regulating 
systems was described by P. O. 
Bobo, N. Kormanik, and H. A. 
Steinbruegge, all of Westinghouse 
Electric Corporation. Output of the 
limiter is polarized so that its output 
voltage is positive when the con- 
trolled machine is operating outside 
of the limit region and negative 
when the machine is operating 
within the limit region. 

Tests for determining a transfer 
scheme on generating-station auxil- 
iary buses were described in a paper 
by J. L. Barker, S. M. Hussey, and 
S. J. Sweeney, all of Boston Edison 
Company. They have found, they 
said, that if actual transfer time 
indigenous to the system, decay 
characteristic of the bus voltage, 
and maximum inrush current found 
with maximum available load on 
the auxiliaries during transfer were 
known that results of these tests 
in conjunction with manufacturer’s 
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recommendations should tell 
whether or not fast transfer will 
stress auxiliary equipment exces- 
sively. 

The ASA C-50 subcommittee on 
impulse testing of rotating a-c ma- 
chines reported that it has arrived 
at the following conclusions: That 
impulse withstand strength of major 
insulation such as used in a-c rotat- 
ing machines with single-turn and 
multiturn form-wound coils is at 
least 1.25 times crest of the 60-cycle 
ASA acceptance test voltage and 
that this voltage should be used as 
impulse strength of the stator wind- 
ing ground insulation in application 
of surge protective equipment. That 
turn insulation of multiturn stator 
coils has a greater impulse voltage 
withstand margin than does the 
major (ground) insulation with 
reasonable distribution of impulse 
voltage. The committee concluded 
that acceptance impulse tests for 
rotating a-c machines furnish little 
useful information and cannot be 
economically justified. 

Service-life expectancy of power 
equipment insulation (particularly 


that of rotating machines) can be 
determined much more quickly and 
economically by high-frequency 
testing than by the usual 60-cycle 
test alone. R. G. Rhudy and H. E. 
Mazanek, both of General Electric, 
presented data which showed that 
for materials where corona damage 
is primarily by the erosion process, 
there is little reason to doubt that 
voltage endurance data obtained ~ 
at 3000 cycles per second for about 
2000 hours, accurately and reliably 
indicates performance at 60 cycles 
per second for about 100,000 hours. 


Operation 


Problems of operating steam-tur- 
bine generators with unbalanced 
armature load were discussed in a 
paper by R. L. Winchester, General 
Electric Company. Although only 
positive-phase-sequence voltages 
are generated with a machine, he 
said, presence of unbalanced arma- 
ture currents will result in unbal- 
anced armature terminal voltages. 
Losses resulting from double-fre- 
quency induced rotor currents can 

(Continued on page 102) 


NEW IMPROVED DOUBLE DUTY PORTABLE 


COMBINATION EMERGENCY LIGHT 


SEARCHLITE & FLOODLITE 


“"“REASONS WHY” 


“Ray-Line’” Emergency Lights are used 
by leading Utility Companies. 

e 
Ist: They save TIME when every minute 
lost means DOLLARS. 

: e 

2nd: Batteries can be changed in seconds 
—only one thumb screw to adjust. No 
tools needed. 

® 
3rd: Each new battery has its own steel 
case. No corrosion as occurs with separate 
battery containers. 

@ 
4th: A powerful Searchlite Ray for distant 
line inspection and a Floodlite for nearby 
use. 

e 
5th: Lamp unit constructed of non-corro- 
sive aluminum fo give years of service. 


SSRSSSRESSCCCER TT STS CSRS ESSERE SCR RRR 


Send coupon for information 
and free trial offer. No. 26 


Name 


Firm 


Street 
City 


STRAIGHT UP FOR POLE WORK. 
STRAIGHT DOWN FOR MANHOLE WORK. 


THE PORTABLE LIGHT CO., | 


216 WILLIAM STREET - NEW YORK 38, N. ¥. 
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be very high but will generally not 
be a problem providing individual 
phase currents do not exceed allow- 
able values based on the generator 
nameplate. 


Potential savings through opti- 
mum use of low-first-cost peaking 
generation can be determined accu- 
rately and economically through 
use of a digital-computer procedure 
described in their paper, said C. D. 
Galloway, L. K. Kirchmayer, W. D. 
Marsh, and A. G. Mellor, all of 
General Electric Company. This 
computer system model can also be 
applied readily either directly or 
by modification to such problems 
as: value of improved efficiency of 
base-load steam units, value of 
changes in shape of heat-rate curve, 
system economics to be achieved 
by pumped-storage plants, and opti- 
mum integration of nuclear plants 
into a system, the authors said. 

A method for making short-range 
peak-load predictions taking into 
account effects of temperatures and 
erratic load growth was given by 
W. L. Carey, Portland General 
Electric Company. The method is 
based on a statistical and mathe- 


matical analysis of past load data 
whereby risk involved in exceeding 
the predicted load can be evaluated 
and importance of any one single 
peak load is not given undue impor- 
tance. 

A cooperative investigation of 
long-range system planning using 
the technique of simulation or op- 
erational gaming has been made, 
said C. J. Baldwin and C. A. De- 
Salvo of Westinghouse Electric 
Corporation and C. H. Hoffman and 
E. C. Plant of Public Service Elec- 
tric and Gas, resulting in a combina- 
tion of mathematical models within 
the memory of a digital computer 
which can simulate 20 future years 
of daily experience of a power sys- 
tem in about 20 minutes. Operation 
of this model as it responds to load 
growth and statistically predictable 
or to random events provides guid- 
ance in planning obtainable in no 
other way, the authors stated. 

One part of the long-range system 
planning model just described, said 
C. J.. Baldwin and D. P. Gaver, 
Westinghouse Electric Corporation, 
and C. H. Hoffman and J. A. Rose, 
Public Service Electric and Gas is 
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the use of simulated reserve mar- 
gins to determine generator instal- 
lation dates. Generation by opera- 
tional gaming of many possible se- 
quences of events within statistical 
probability established by history 
produces a measure of average per- 
formance and dispersion by which 
to compare daily available genera- 
tion with peak load. Required in- 
stallation date for a new unit is 
really a random quantity with cer- 
tain statistical properties, they said. 
and dispersion of margin as caused 
by load and capacity fluctuations is 
an important factor in evaluating 
real risk. 

A new digital-computer method 
for direct calculation of loss-for- 
mula coefficients offers significant 
improvements over previous meth- 
ods with respect to costs, accuracy, 
and data handling, said L. K. Kirch- 
mayer and H. H. Happ of General 
Electric Company and G. W. Stagg, 
and J. F. Hohenstein of American 
Electric Power Service Corporation. 
The method determines directly 
impedances between sources and 
the hypothetical system load and 
projects these impedances to loss- 


G-E ‘COMPACT ISOKRAFT* 50” CAPACITORS OFFER 


LOW-COST 


“COMPACT ISOKRAFT 50” Capacitors nov 
weigh only 82 pounds—the smallest, lightest 50 
kvar units on the market today. The 17 percen 
weight reduction and 20 percent volume reductior 
from the General Electric “ISOKRAFT 50” unit 
introduced in 1959, mean faster, easier installatio1 
of individual units or equipments. And reducec 
installation time means lower installation cost 


One lineman can bring the new “COMPACT 
ISOKRAFT 50” capacitor to the base of a pol 
while his partners make other preparations fo: 
installing the unit in a hanger or in an existing 
pole-type equipment. Hand holes in the unit car 
ton facilitate easy handling of boxed units in ware 
houses and in transit to the installation. 


ormula coefficients in a manner 
imilar to that used previously. Re- 
ictive characteristics of the sources 
re calculated automatically. In 
\ddition, the authors said, the com- 
yuter determines from peak and off- 
yeak load data the loads requiring 
pecial treatment, and automatically 
omputes linear and constant-loss- 
ormula terms which represent con- 
tant components of these loads. 

The application principles and all 
esting subsequent to design testing, 
lecessary to check both the design 
nd application of new transistor- 
zed phase-comparison relays under 
ctual system conditions were de- 
cribed by S. H. Horowitz, Ameri- 
an Electric Power Service Corp.; 
ind A. J. McConnell and H. T. See- 
ey, both of General Electric Co. 
-erformance of this new relay was 
xcellent and no design changes of 
ts basic circuits were required. A 
tudy of the test results suggested 
shanges in application practices and 
elay settings to cover more severe 
ault conditions. 

In describing the trends in un- 
lergraduate electrical engineering 
urricula, M. L. Manning, South 


NSTALLATION 


‘urther improvements in ISOKRAFT™ paper 
lectric and refinements in quality control and 
nufacturing techniques have made this capaci- 
The new unit utilizes the lower, 


tter watts loss characteristic and high dielectric 
ength of the ISOKRAFT paper. 


possible. 


or complete information contact your G-E Apparatus 
es Representative, or write for bulletin GEA-706], 
veral Electric Co., Section 445-31, Schenectady 5,N. Y. 


Progress /s Our Most Important Product 


ENERAL Gf ELECTRIC 


Dakota State College, said that 
there is a trend to require more 
than four years for graduation from 
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an engineering curriculum. 

Study of minimum currents that 
can cause ventricular fibrillation in 
the heart, and hence very probable 
death, has been made by Charles 
F. Dalziel, University of California, 
with results reported in his paper. 
Extension of data found from ex- 


SESS oe e 


af 
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periments with animals gives con- 
clusions for men as shown in the 
accompanying chart. Currents to 
the left of the 4-percent line in 
the chart, concluded Prof. Dalziel, 
although possibly resulting in a 
very severe shock, should have 
small probability of causing ven- 
tricular fibrillation while current 
values to the right become progres- 
sively dangerous with increasing 
probability that ventricular fibril- 
lation will occur with death a likely 
result. 

At the present time defibrillation 
through means of a second electric 
shock has been practiced most 
successfully at The Johns Hopkins 
University hospital where this 
equipment has never failed to arrest 
a ventricular fibrillating heart, re- 
ported W. B. Kouwenhoven, G. G. 
Knickerbocker, W. R. Milnor, and 
J.R. Jude, all of The Johns Hopkins 
University. Until such time as a 
defibrillator becomes available for 
field use and can be brought into 
actual operation, the authors sug- 
gested that the technique of closed- 
chest heart massage be used in con- 
junction with artificial respiration. 


HELP WANTED 


ELECTRICAL ENGINEERS— 

DISTRIBUTION TRANSFORMERS 
Leading manufacturer of elec- 
trical apparatus, Mid-West lo- 
cation, has the following chal- 
lenging opportunities for com- 
petent and ambitious engineers: 


A. Quality Control Engineer— 
Experienced in electrical tests 
of electrical apparatus includ- 
ing oil filled transformers up to 
500 KVA. To take charge of 
all electrical and mechanical 
testing, quality control labora- 
tory, and statistical analysis of 
production line testing. 


B. Standards and Methods En- 
gineer—To establish and main- 
tain engineering standards in a 
rapidly expanding manufactur- 
ing operation. Experience in 
oil-filled distribution transform- 
ers desirable. 
Excellent future. Salary open and 
commensurate with experience. 
Our employees know of these 
job openings. Address Box 3154, 
ELECTRIC LIGHT & POWER, 
6 No. Michigan Ave., Chicago 2, 
Illinois. 


FIELD SALES ENGINEERS 


Manufacturer of electrical trans- 
mission and distribution equip- 
ment has opportunities in New 
England for field engineers. 


Primary duty is promotion of 
company’s products to electric 
utility industry. Travel require- 
ments arranged so as not to inter- 
fere with full family life. Automo- 
bile is provided and maintained 
by company. 


Utility company experience is not 
a requirement, but electric power 
industry background is desirable. 
Company philosophy stresses ad- 
vanced personnel policies. 


Compensation includes salary, 
profit sharing bonus and trust 
plans. 


T. C. Hughes, 

Sales Service Manager, 
Line Material Industries 
700 West Michigan Street 
Milwaukee 1, Wisconsin 
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The hi-pot rating of a photoelectric 


streetlight control (the maximum 
sustained* voltage it can take between 
its electrical and mechanical connec- 
tions without breakdown) is impor- 
tant. If the hi-pot isn’t high enough, 
the control may be an unexpected 
weak link in the system, behaving 
like a fuse instead of a switch. 


Naturally the hi-pot rating of a 
control should be qualified by a de- 
scription of the test method used. 
When a high, stiff voltage is applied 
to the control and “‘sround”’, the test 
is honest—but dangerous. A common 
practice is to insert a current -limiting 
resistor (on the order of 10 megohms) 
to take care of the danger — but then 
even a little leakage in the control will 
cause a big drop in the applied voltage, 


don’t let 
the numbers 
fool you 


with the result that the hi-pot rating 
is falsely high. The voltage at the 
control is substantially less than the 
applied voltage as read on the meter, 
just as the indicated weight of the 
buoyed-up boy in the picture is less 
than his actual weight. 

To get a “true” hi-pot rating, we 
eliminate the resistor and carry out 
the test in an insulated box which 
provides the necessary protection. 
Thus the voltage read on the meter is 
the same as that across the control. 
The new F-P bakelite-chassis 6600A 
controls will withstand a hi-pot test 
of at least 9 KV—honest. The 
Fisher- Pierce Co., 81 Pearl Street, 
So. Braintree 85, Massachusetts. 


*as contrasted to ‘‘flash-over’’ effects 
caused by extremely brief, high voltage 
peaks, 


FISHER” PIERCE 


PHOTOELECTRIC LIGHTING CONTROLS 
AN AFFILIATE OF SIGMA INSTRUMENTS, INC. 
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MANUFACTURERS / PRODUCTS 
Pine ee 


:¢quipment Manufacturers Debate Anti-Collusion Policies as 


Indictments Jog Industry, Bring Marketing Changes 


What marketing moves could be 
xpected from electrical manufac- 
urers involved in the recent Fed- 
ral indictments charging anti-trust 
aw violations? How have they re- 
ponded to “the prayers for relief” 
gainst the alleged practices, sought 
n civil suits also filed by the Depart- 
nent of Justice? 

Initially, the principal actions or 
eactions were these: 

1. Acceptance of guilt, imputed 
yy the indictments and civil suits, 
hough on a tentative basis (and 
ubject to further actions in court), 
yy at least the management of GE, 
Nestinghouse and Allis-Chalmers; 

2. Reiteration of company poli- 
ies forbidding practices of the type 
lescribed in the indictments, plus 


declaration of intent to strengthen 
the company policing of marketing 
procedures such as those under in- 
vestigation; 

3. Reported development, in re- 
cent weeks, of market conditions 
wherein “more competitive” price 
terms and bid actions contrasted 
with earlier situations presumed to 
have been affected by practices in 
violation of anti-trust laws. 

Top management of the accused 
companies, obviously was hurt and 
angry. In their statements, for ex- 
ample, were such phrases as: “the 
gravity we attach to the situation,” 

.. “came as a shock”... “we are 
distressed.” 

While denouncing the alleged 
practices of their sales representa- 


tives and denying knowledge of 
their existence, legally, top man- 
agement would have to share the 
blame, at least in the name of the 
corporation. And, it was a good 
question whether customers would 
accept the proposition that the ac- 
cused individuals rather than the 
higher echelons of management had 
alone committed whatever illegal 
acts had been performed. 

Utility customers, as might be 
expected, expressed disapproval of 
the alleged violations in terms that 
were violent, in some cases. Pur- 
chasing officials, particularly, found 
cause for optimism about their bar- 
gaining positions opposite the sup- 
pliers who would now lean over 

(Continued on next page) 


Mills Tells P.A. s: 


The hidden values to look for 
vhen spending utility dollars are 
1umerous, C. W. Mills, Westing- 
louse electric utility sales dept. 
manager, reminded purchasing ex- 
cutives with the NAPA Public 
Jtility Buyers Group last month. 

Most important, of course, is the 
sroduct itself . . . “the fact that 
t has been pre-tested for reliablity 
n service, so that your system isn’t 
onverted into a trial-and-error lab- 
ratory with consequent outages 
ind the expanse they entail,” he 
conceded. And, he said, there are 
ther hidden values: (1) The serv- 
ce backup on equipment, (2) engi- 
leering services (for which no 
charge is made), (3) nationwide 
warehousing facilities, (4) training 
ervices and advanced study sem- 
nars of all sorts which are available 
© your professional people. 

Then, there are those hidden val- 
tes that come from continuing re- 
earch and product development, “a 


(Continued on page 106) 
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Profit From Hidden Values 
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ELECTRIC STEELS 
AND DIELECTRIC DEVEL. pag 
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DEVELOPMENT has produced 500,000 Ib. transformers which will probably go to 350,000 kve. 
Costwise, operating efficiencies have absorbed the higher cost of today’s units and has given a 


26¢ per kva bonus. 
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backwards to avoid any semblance 
of improper marketing practice. 

But, recently as February, in 
their NAPA Public Utility Buyers’ 
Conference (see EL&P, Mar. 1, page 
47), leading purchasing executives 
had acknowledged certain facts of 
market life in this economy: (a) 
price uniformity is part of a long- 
term trend; (b) in spite of intense 
competition, prices will continue to 
inch up in the coming year. So, what 
they might expect in the way of any 
marketing changes resulting from 
the recent Federal grand jury in- 
dictments could hardly be of a revo- 
lutionary nature. 

However, the Justice Depart- 
ment’s civil suits specifically re- 
quired the manufacturers to: (a) 
issue new price lists... based upon 
costs independently arrived at; (b) 
to submit affidavits of non-collusion 
with future bids to governmental 
agencies; and (c) to prevent any 
communications among the defend- 
ants with respect to future bids and 
price quotations. 

On the part of buyers of electrical 
equipment, it is customary to re- 
quire competitive bidders to furnish 
affidavits of non-collusion, though 
undoubtedly the use of this require- 
ment may now be expected to be 
more widespread. 

In its newly stated policy in these 
anti-trust areas, Allis-Chalmers 
dealt most specifically with the 
conditions covered in the civil suit 
relief requirements. “Under the cir- 
cumstances,” observed A-C Pres. 
R. S. Stevenson, “we believe special 
attention is necessary,” as follows: 

“No employe of the Company 
shall agree with any competitor or 
group of competitors, or advocate 
or suggest to a competitor the desir- 
ability of an agreement, in any line 
of products of the Company (except 
in connection with the proposed 
sale of a product by the Company 
to a competitor or vice versa), with 
respect to (a) prices, discounts, 
commissions, or other terms and 
conditions of sale; (b) production 
quotas; (c) allocation of markets or 
specific customers; (d) methods or 
channels of distribution; or (e) any 
other matter concerning the pro- 
duction or sale of products which 
would tend toward the establish- 
ment or maintenance of fixed prices, 
limited production, or restricted 
markets. 


106 


“More specifically, no employe of 
the Company shall: 

1. Attend any meeting at which 
any of the above matters are treat- 
ed, except regularly scheduled 
trade association meetings wherein 
purely historical information of a 
general or statistical nature con- 
cerning said matters may be dis- 
seminated, but future plans or 
policies concerning them are not 
disclosed or discussed. 

2. Correspond, or discuss orally, 
with a competitor the desirability 
of establishing or adhering to spe- 
cific prices or price levels, terms 
and conditions of sale, discount 
schedules, trade classifications, quo- 
tas, or markets. 

3. Furnish a competitor, or accept 
from a competitor, either directly 
or through an intermediary, any 
information concerning the estab- 
lishment or changing of prices, dis- 
counts or trade classifications, or 
terms and conditions of sale, in ad- 
vance of publication of such infor- 
mation to the trade generally.” 

Promised Mr. Stevenson: “We 
have already undertaken a thor- 
ough program which will continu- 
ously present this policy to those 
individuals in our entire organiza- 
tion whose duties might require it, 
and which will thoroughly educate 
them in the specific areas in which 
this and all of the other Antitrust 
laws apply. 

“We will dedicate ourselves to 
the end that the present situation 
will never arise again.” 

Westinghouse, too, pledged that 
it will require “strict adherence on 
the part of all employes to all anti- 
trust, marketing and trade regula- 
tion laws, and to the tenets of good 
business ethics.” As phrased by 
Westinghouse Vice-President Dale 
McFeatters, the statement further 
promised that the Westinghouse 
“policy will be administered with 
renewed determination and vigor.” 

Why did the violations take 
place? What, if any, explanation 
could be given for the practices 
alleged to have occurred? The Allis- 
Chalmers chief executive viewed it 
this way: “If any of these men be 
found guilty, their acts could not 
have been flagrant or defiant, but 
in a completely mistaken effort to 
serve their employer, without assur- 
ance or hope of personal gain.” 

And, the Westinghouse spokes- 


man pointed to the unique situatio. 
where—though it might be expecte 
that sales in the product areas unde 
investigation would have been char 
acterized by rising prices as a resul 
of the alleged illegal practices—“‘th 
fact is, in face of an average increas 
of almost 10-percent in labor an 
material costs during 1958 and 195 
the average selling prices for ou 
equipment (switchgear) have actu 
ally declined.” 

Declared Mr. McFeatters: “Th 
existence of any such action a 
charged in the indictments certain] 
did not react to the benefit of th 
company ... or against the interes 
of customers and the public.” 

Within one week after the indict 
ments were announced, only on 
company completely denied th 
charges. Judson Large, vice pres: 
dent and secretary of McGraw-Ec 
ison Co. said, “The sale of electric: 
equipment to public utility com 
panies is one of the most compet: 
tive in our national economy.” H 
went on to say that while the cor 
pany could not expect to obtai 
higher prices than those establishe 
by the larger manufacturers, Mc 
Graw-Edison likes to get “as goo 
a price as the big boys charge.” 

(Continued on page 109) 


L-M Awards Transformer 


pes 


A 50-KVA TRANSFORMER and a $500 employe 
benefit fund gift were awarded to Hart Hyd: 
Electric for operating the oldest Line Materi 
transformer. The award was made as part « 
the L-M Silver Anniversary celebration. The o! 
transformer, the twenty-first ever manufacture 
by Line Material, has been in almost continuot 
use since installation. V. Lambrix, line distrib 
tion superintendent (r.), receives the awar 
from A. R. Waehner, L-M director of transforme 
product sales (I.) while J. L. Barger, L-M fiel 
engineer, and H. Gwinnup, Hart, Mich., cif 
manager, look on. 
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REYNOLDS 5005 
high strength, all-aluminum conductor 


ao No steel core makes splicing easier with standard panneeiors 
and tools—perfect for “hot line” maintenance. All-aluminum 

_ conductor also eliminates chance of galvanic corrosion. 
Light weight lowers installation costs—it's easier to string, 
easier to handle. And. Reynolds 5005 costs less than any 

)= other conductor with comparable properties. Minimum 

Ee guaranteed conductivity. 53.5%. Complete data available 

from your nearest Reynolds branch office, Reynolds 

| Electrical Distributor, or Reynolds Metals Company, 

Pa i P, oO. Box 2346-EJ, Richmond 18, Virginia. 

Watch Reynolds rv shows HALL STAR GOLF", “BOURBON STREET BEAT" and “ADVENTURES IN PARADISE" — ABC-TV 
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Py, Mic el tara hes 
B&O bituminous merits your winning < . 
decision for sensible plant operating reasons. 
(1) Volume supply in wide variety is a sure bet to 
outlast current competitive fuels. (2) Sources are 
nearest to major consumption—always depend- 
able. (3) Mining and burning developments con- 
tinually tailor bituminous to greater efficiency. 
Bet on B&O Bituminous! Ask our man! 
CONSULT COAL TRAFFIC DEPARTMENT, B&O RAILROAD 
BALTIMORE 1, MD. Phone: LExington 9-0400 


ECONOMICAL FOOTINGS .. . 
(Continued from page 83) 
averaging the bids of four typical 
bidders and adding these labor costs 
to the actual material costs. Also, as 
stated in the figures, the curves are 
based on a 30° “cone” of uplift soil. 
Different values of “cone” will 
change the slope of the curve 
slightly, but will not alter the over- 

all relationship. 

From these curves it can be seen 
that when uplift is the governing 
condition, as it usually is, a deepe1 
footing with certain limitations is 
usually more economical. This re- 
lationship is due to the fact that ir 
using the “cone” concept for de. 
termining resistance to uplift the 
volume of this “cone” varies witk 
the cube of the depth. 

It was this premise that promptec 
the design of the grillage using 
varying-length connections. 

It should be pointed out tha 
these curves cover uplift only. I 
bearing is the governing factor, in. 
creasing the depth will not be o: 
any help, except where the deepet 
footing places the load on a differen 
strata of earth. 


Summary 


An economical footing desigr 
consists of two parts: (1) adequate 
and proper preparation and (2) in. 
telligent investigation and design. 

The preparation begins in realiz. 
ing that the economical footing doe: 
not have its start on the drafting ta 
ble when actual footing is being de. 
signed. It had its start months pre 
viously at the time the line wa 
being located and the tower load: 
were being determined. The factor: 
mentioned herein when given suf: 
ficient thought will produce an eco: 
nomical and safe design. 
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ICA System Integrates 
3ranch Operations 


An “electronic pipeline for pa- 
yerwork” has been developed by 
Radio Corporation of America 
vhich will bring the operations of 
listant branch offices into the com- 
vany headquarters as integral parts. 

The system—which is known as 
YaSpan (for data-span) uses nor- 
nal telephone or teletypewriter 
ines and enables an outlying office 
o feed directly to headquarters 
omputer systems all types of busi- 
ess data for processing. Transmis- 
ion is almost instantaneous and 
1as been found to be economical. 
-rocessed information can be re- 
urned to the branch office via the 
ame lines. 

In effect, the new system will 
nake an office in Patterson or 
-eoria an integral part of the head- 
juarters operation and make data 
eduction and processing as avail- 
ble to them as to any department 
ocated within the headquarters 
yuilding. 

When a branch office has paper- 
vork to pass along to the home of- 


MPULSE TESTED 


fice computer center, a perforated 
tape is prepared on a typewriter- 
like device which may also turn out 
a printed copy of the material be- 
ing submitted. 

In standard teletypewriter trans- 
missions, there are five rows or 
levels extending the length of the 
tape on which hole may be punched. 
The vertical arrangement of holes 
on the tape determines the letter 
or character to be relayed. 

The RCA DaSpan tapes employ 
a seven-level code, which permits 
the tape to be fed directly into an 
RCA 501 computer with no inter- 
mediate steps. Provision is also 
made for tapes employing five-, six-, 
or eight-level codes. However, in 
such cases, the tape must be fed 
through a convertor which turns 
out seven-level tape the computer 
will accept. 

At the sending end of the line 
the prepared tape is run through a 
DaSpan transmit-receive unit, 
through a subset to convert the data 
to telephone system “language” and 
then onto the wire. 

At the receiving end the informa- 
tion is passed through another sub- 


Eisler has built transformers 
of all types for 38 years, and 
there’s a complete range 
available up to 500 KVA. 
Our engineering staff will 
welcome the opportunity of 
working with you on your 
standard and special re- 
quirements. ° 


DRY TYPE and LIQUID FILLED * STANDARD and SPECIALS 


EISLER TRANSFORMER COMPANY, INC, 


Division of Eisler Engineering Co., Inc. 
20 NORTH SALEM STREET, DOVER, NEW JERSEY 
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set and a similar transmit-receive 
unit which turns out the seven-level 
code tape the computer will accept. 

After the computer has processed 
the data, the information is re-con- 
verted to a perforated tape and re- 
layed back to the branch office 
through the same devices described 
above. At the other end of the wire 
a copy tape is produced, which, 
when fed through a reader, trans- 
lates the tape to a printed report. 

RCA has announced two types of 
unit—one that handles seven char- 
acters per second and a high speed 
unit that handles 100 characters a 
second. 

“This represents a long-sought 
step forward in electronic data 
processing,” according to Donald H. 
Kunsman, vp and general manager 
of the RCA EDP division. “DaSpan 
provides truly integrated data au- 
tomation, even when coast-to-coast 
distances separate the computer 
location from the warehouse, fac- 
tory or sales office. Because tele- 
phone lines are employed, on a toll- 
call or lease basis, DaSpan can 
serve all of a company’s automation 
and EDP needs at high speed and 
with great economy. Where com- 
munications of slower speeds will 
suffice, DaSpan can also be supplied 
for use on telegraph lines. Whether 
by telephone or telegraph, the sys- 
tem has the built-in accuracy con- 
trol features necessary to accurate, 
high speed data processing.” 


MILLS TELLS... 
(Continued from page 108) 


major reason you have been able 
to sell your product—electrical en- 
ergy—at a lower cost today than you 
could in 1935,” said Mr. Mills. 

Mr. Mills cited a number of ex- 
amples of hidden values that come 
from continuing research and prod- 
uct development. For example, the 
purchase of a 250-megawatt turbine 
generator unit today—compared 
with a unit a manufacturer could 
have supplied using the technology 
of 1935—results in a saving of 40.6- 
millions of dollars, in fuel costs 
alone. Further illustrating the value 
of research over the past 25 years, 
said Mr. Mills, you could add the 
extra cost of land and structure for 
housing four machines (which 
would be required) rather than the 
one, the cost of station auxiliaries, 

(Continued on page 114) 
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Feeder-Voltage Regulator 


Completely automatic and self- 

contained low cost, feeder-voltage 

regulators (type SVR-FT) are 
DESIGN available from Westinghouse Elec- 
tric Co. The 60 cycle, three-phase, 
step-type regulators are rated 500 
and 750 kva for 8.66 or 13.2-kv cir- 
cuits. The units feature 16 step volt- 
High Voltage Switch Device been introduced by S&C Electric 28° regulation Ove 20 per cent 

Co. for 34.5 to 188 kv use. Resem- Tange, resulting in fewer operations, 

bling a load interrupter switch in extension of contact life, decrease 
appearance, but working more like im average error, and an increase in 
a circuit breaker, Circuit-Switcher quality of regulation. 
is a generic name for a whole family Circle item #24 on reply card 
of switchgear for handling a num- 
ber of circuit interrupting functions. 
The device mounts like a load inter- 
rupter, it is opened and closed like 
a load interrupter and it isolates 
circuits visibly with air like a load 
interrupter. However, like a circuit 
breaker, the device, carries current 
continuously through its interrupt- 
ing unit. Trips from stored current, 
but the energy is self stored. The 
. Circuit-Switcher has positive se- 
Developed for high voltage quence control built in. 
switching, Circuit-Switcher has Circle item #23 on reply card 


=== WN, 
, ___ Coffing Brings You 
a New Line of Hoists 


The new Safety Pull Aluminum Ratchet 
and Pawl Lever Hoist is easy to operate 
—requires minimum handle pull. It may 
be operated from either side, and the 
design prevents freezing a load. 

Safety has been built into the hoist. It 
will not ratchet under load if handle is 
released nor will it free chain. Controls 
are protected from inadvertent shifting. 
The bottom stop eliminates any hazard 
from the handle being released uninten- 
tionally. The exclusive safety handle 
bends to indicate overload. 

Strength without excess weight in the 
new hoist is achieved by a special alumi- 
num alloy which is used in the body 
and handle. 

Available in six models with capacities 
from 34 to 6 tons. Ask your distributor 
or write for Bulletin ADH-86. 


_COFFING HOISTS - 


burr-nortON DUFF-NORTON COMPANY 


807 Walter Street * Danvilte, Illinois 


Solder-Seal Bushings 


Solder-seal bushings designed for 
low voltage applications on hermeti- 
cally sealed capacitors, test trans- 
formers, and other equipment have 
been announced by Lapp Insulator 
Co., Inc. Completely leak-proof, the 
bushings have high mechanical and 
dielectric strength and can be de- 
signed in a choice of shapes, sizes 
and ratings to fit a wide range of 


applications. Used with soft solder 
method. 
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Circle item +25 on reply card 
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-urrent Transformer Line 


Series 700 ‘‘Donut’’ Current 
Transformer for metering and allied 
ypplications is available from Asso- 
‘iated Research. Used for extending 
he range of ammeters as well as to 
srovide operating currents for re- 
ays. The Series 700 Current Trans- 
ormers are available in ratios from 
0/5 to 5000/5 with burden ratings 
wf 2.5 to 12.5 kv. Complete specifi- 
‘ations are available in bulletin 3- 
..2 from the manufacturer. 


Circle item #26 on reply card 


Vertical Magnetic Drive 


Electric Machinery Mfg. Co. has 
leveloped a vertical magnetic drive 
‘specially for pump drive applica- 
ion. Manufactured in five sizes, the 
Ampli-Speed can provide pumping 
ypeeds over a range from 0-1740 
pm. A variety of sensing controls 
‘an be used to make pump opera- 
ion automatic (speed is constant 
vithin +2 per cent). Ampli-Speed 
s air cooled and drive controls are 
ransistorized. 


Circle item #27 on reply card 


STERLING 


. Field Preven! 


EAVY DUTY 
)DIGGING... 


eptmmetctsoten 


Cuts Costs 
TELESCOPIC Cuts Job Delays 


POLESETTER 


Now STERLING DIGGERS, noted for rug- 
gedness, dependability and ease of opera- 
tions, introduce their field proven, HEAVY 
DUTY MODEL. 

Specifications include 3” Bar; Ford Industrial Engine; 34’ Tele- 
scopic Pole Setter; 10,000 Ib. Hydraulic Winch; Hydraulic Out- 
riggers; completely integrated bank of 
Hydraulic Controls; Turntable, Fore 

and Aft Mounting on heavy duty 


Hgts THRULOL WORLD 


Ideal for Transmission Con- 
struction Under Extreme 
Conditions. 


Mfgd. by 


STERLING ENGINEERING & MFG. CO. 


Wilkes-Barre, Pa. 


— ASK FOR DETAILS AND DEMONSTRATION — 
Five STERLING MODELS For Every Purse and Purpose 


Nationwide Sales and Service 


WYOMING VALLEY EQUIPMENT DIVISION 


TOP PHOTO: New White Way—White Plains, New York 


P & K OUTDOOR LIGHTING REPORT 


_ the Modern Trend 
| : in 
STREETand HIGHWAY 
LIGHTING] 


LOWER PHOTO: Traffic circle illumination— West Miami Springs, Florida 


PFAFF & KENDALL a4 FounprRy ST.. NEWARK 5, N. J. 
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239 At ALUMINUM 


LIGHTING STANDARDS & DAVITS 


More than just modern-looking, P&K street lighting standards 
are modern in total concept. Compare our use of functional 
design ...no scrolls, no tie rods... instead a strong aluminum 
tapered elliptical arm — one piece for minimum inventory, 
fastest assembly and installation. Compare the P&K davit, 
truly the ultimate in functional design with a style as fresh as 
tomorrow. What’s more, P&K is modern in the materials of 
construction: to the inherent strength and light weight of alumi- 
num, P&K has engineered designs to meet every load require- 
ment — from the conventional incandescent and mercury vapor 
luminaires to the new, larger and heavier models in both mer- 
cury vapor and fluorescent. And above all, P&K is modern in 
its elimination of maintenance problems. No painting required 
—ever. Even the salty sea air offers no hazard to the good looks 
of P&K standards. 


For more information reserve your copy of the new Aluminum 
Lighting Standards catalog now. Ask for our helpful brochures 
ALS and BR-11. 


BRANCH SALES OFFICES: MIAMI, FLORIDA; BURLINGAME, CALIFORNIA 
IN CANADA; POWERLITE DEVICES, LTD., TORONTO, MONTREAL, VANCOUVER 
EXPORT REPRESENTATIVE: PHILIPS EXPORT CO., NEW YORK, N. Y. 


Job-Planned Utility Bodies 


Reading Body Works, Inc. has in- 
troduced a line of utility truck 
bodies, redesigned for 1960 Ford 
chassis. The center of gravity has 
been lowered two inches, giving a 
smoother ride and greater stability. 
The lower body also gives unob- 
structed vision through the rear 
window. Special features of the line 
are the adjustable and removeable 
dividers and removeable shelves in 
weathertight storage compartments. 


Circle item #28 on reply card 


Noise Reducing Bushing 


A stress relieving ground sleeve, 
usually found only on power trans- 
former bushings, eliminates the 
usual concentration of stresses that 
could cause radio noise in the 
Kuhlman Quick Grip Bushing. Also 
features full-protection hand grip, 
allowing line connection without 
tools; heavier, stronger skirts; in- 
ternal clamping which eliminates 
external hardware; and a spring 
loaded terminal accommodating a 
wider range of aluminum and cop- 
per conductors. 


Circle item #29 on reply card 
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Aerial Cable Spreader 


Six inch on-center-spacing of the 
conductor makes the Fargo Mfg. Co. 
S-1 Aerial Cable Spreader ideal for 
5- or 15-kv installations. It is me- 
chanically capable of withstanding 
forces in excess of 10,000 amperes 
fault current and will support mini- 
mum dead weight loads of 1500 lbs. 
Design eliminates need for grom- 
mets and provides a range over in- 
sulation from 1 in. to 14 in. 


Circle item +30 on reply card 


Process Control Computer 


The fully transistorized LN-3000 
digital computer is described as part 
of a system for process control. Said 
to be one of the smallest computers 
available, the LN-3000 with its 
associated input-output apparatus 
occupies about the same space as a 
pair of four-drawer filing cabinets. 
Designed for three general on-line 
functions: open loop control for on- 
line data reduction and calculation 
of operating guides, program con- 
trol, and supervisory computer con- 
trol. From Leeds & Northrup Co. 


Circle item +31 on reply card 
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GALVANIZED 


STEEL STRAND 


.».added assurance of dependability 


she Story Behind 


CRAPO Galvanized 


Steel Wire 
and Strand 


The life of galvanized steel strand de- 
pends primarily upon the weight and 
quality of the zinc coating. The heavier 
the coating the longer the strand 
will last. 

The wire used in CRAPO Galva- 
nized Steel Strand is regularly sub- 
jected to the hydrochloric acid 
antimony chloride, or weight of coat- 
ing, test. By means of this test the 
amount of zinc on the surface of the 
wire can be accurately measured. 

This is but one of the many labora- 
tory tests to assure consistently high, 
dependable quality in the finished 
product. 


CRAPO Steel Strand is regularly fur- 
nished in all standard sizes and grades 
and in Class A, B and C coatings. Class 
B coating is twice as heavy as Class A 
coating; Class C coating is three times 
as heavy. 


“The Story Behind CRAPO Galvanized Wire and Strand” 
describes and illustrates manufacturing and testing 
techniques. Ask for Booklet B-59! 


i N D i A N A STEEL & WIRE CO., INC. 


Muncie, Indiana 
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(Continued from page 109) 
switchgear, transformers, and so on 
for four machines . .. ” and the 
total savings realized through the 
improved efficiency of the new ma- 
chine becomes staggering.” 

Turning to the field of distribu- 
tion apparatus, the Westinghouse 
representative remarked: ‘“We’ve 
been inclined to overlook some of 
the things that have happened here 
over the past several years, because 
of the kind of spectacular progress 
(achieved) in generation. But, after 
all, distribution apparatus accounts 
for from 30 to 40-percent of utility 
capital investment.” 

So, this example was cited by Mr. 
Mills: A 500-kva pole-mounted dis- 
tribution transformer that “replaces 
the pad-mounted unit.” The weight 
has been reduced 20-per cent, losses 
are reduced, and the price is 20- 
per cent less—“to say nothing of the 
savings resulting from elimination 
of the pad-mounting and related 


K-Dar Compensator Relaying 


K-Dar compensator relays for 
directional-distance relaying on 
transmission circuits are now used 
by the Westinghouse Electric Cor- 
poration in a new K-Dar directional 


gear.” 

And, said Mr. Mills, here’s the 
story of what happened to 500,000- 
pounds of transformer: “In 1925, 
we could pack 60,000-kva into a 
half-million pounds. Then, through 
such developments as corona free 
insulation, reduced test levels, 
Hipersil core material, forced oil 
cooling .. . and now vapor cooling 
we can cram 300,000-kva into that 
same half-a-million pounds. We are 
perfectly confident that this will rise 
to 350,000-kva in the near future. 
As for the cost .. . well, in 1925, a 
large single phase transformer cost 
$1.26 per kva. Today’s large three- 
phase unit costs $1.74 ... that’s 
only a 38-per cent increase in 29 
years. However, technical advances 
over the same period of time have 
resulted in operating efficiencies 
that save $2.00 per kva. That com- 
pletely absorbs the cost of today’s 
units and gives you a 26-cent 
bonus.” 


For New Trip System 


the blocking or transfer-trip sys- 
tems. High-speed simultaneous 
clearing of all types of line faults 
was also effected with the new trip 
system. 


aga LINE— 
BKR. IL REACH! 


iBKR. I REACH 


{ 
ae 2 I | 


mh TRIP REQUEST /’ | 


\ SIGNAL FOR 
\ FAULTS | & 2 


~ SIGNAL FOR 
FAULT 2 ONLY 


comparison trip system for pro- 
tective relaying with microwave 
channels. 

In the development of the new 
K-Dar microwave trip scheme, the 
best features of existing blocking 
and transfer-trip systems have been 
incorporated. This has resulted in 
faster and more complete protec- 
tion than is available with either 
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Directional trip system 
showing fault detection 
zones of the directional 
high-speed tripping re- 
: lays. 


In the K-Dar system, a trip re- 
quest is transmitted by a terminal 
in the direction in which it “sees” 
a fault. Hence, the terminals on 
each side of a line will send trip 
requests to each other, thereby an- 
swering the other’s trip request so 
that breaker trip circuits are ener- 
gized at each terminal to clear the 
fault. 


Gti Universal 


Stringing Sheave 


MODEL XS-100 


/ Pd 


on CROSSARM 
as shown 


on ANGLE for 
cornering block 


without BRACKET to 
suspend from 
insulator stringing 


USE 


Light weight, adjustable bracket, 
tough aluminum alloy throughout, 
safety locking, wide throat and 
anti- friction bearings. Grooved 
for cable through 1%4‘' diameter. 
Designed especially for ACSR. 


NEW CATALOG 


on complete line 
of S&R Conductor 
Stringing Equipment 
sent on request. 


SHERMAN & REILLY, INC. 


ENGINEERS AND MANUFACTURERS 


CHATTANOOGA 2, TENNESSEE 
Telephone AMharst 7-1273 
TWX CT-7036 
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SUPPLY . 


FACILITIES 


ees ee 
Expand Simplex Test Laboratory 


Simplex Wire and Cable Co. is 
expanding its high voltage cable 
test facilities by the installation of 
a one-half million volt cable test set 
from General Electric Co. 

The new test equipment, rate 
500 kv d-c, 25 ma, will be installed 
in Simplex new testing facility at 
Cambridge, Mass. 

When combined with an existing 
test set, the new equipment will in- 
crease the test set rating to one 
million volts d-c, and will form the 
base units of the complete test set 
up which will consist of eight 125 
ky d-c units cascaded to a height of 
25 feet. 

The new set will consist of a main 
rectifier stack and resistance volt- 
age divider, a control bench and a 
voltage regulator. 

Both the rectifier stack and di- 
vider are built of four cascaded 
units, each of which is a complete 
d-c rectifier, oil immersed and en- 
closed within an insulating cylinder. 

Each unit has two removable 
windows for replacing the rectifier 
tubes. The main stack is equipped 
with polarity reversing switches. 

Controls, which will be mounted 


New high voltage test set will double capacity 
of Simplex Wire and Cable Co. testing facility. 


on a central control bench, include 
several special controls, such as a 
motor-operating grounding device 
and a variable rate-of-voltage rise 
control. 


—_—_—_—_—_—_—_———— eee 


Sales Briefs 


Federal Pacific Electric Co. is 
now marketing the Cornell-Dubilier 
line of power capacitors. Industrial 
capacitors for both low- and high- 
voltage systems are available. 


Babcock & Wilcox Co. has estab- 
lished a boiler division district sales 
office in Denver, Colo. The new fa- 
cility has taken over the steam gen- 
erating equipment sales and service 
activities which were relinquished 
by the Stearns-Roger Mfg. Co. on 
termination of its sales agency 
agreement with the division March 
1. Robert L. Swinney will head up 
the new district. The territory to 
be covered by the new district in- 
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cludes Colorado, Montana, New 
Mexico, Utah, Wyoming, and cer- 
tain sections of Idaho, Nebraska, 
Nevada, South Dakota, and Texas. 


New agent for Catalyst Exhaust 
Purifiers, automotive division of 
Oxy-Catalyst, Inc. is the Freeman 
Equipment Co., Miami, Fla. 


Two new field sales representa- 
tive organizations have been ap- 
pointed by Harco Laboratories, Inc. 
They are: Paul R. Sturgeon, Inc., 
Boston, to cover the entire New 
England area; and the G. W. Moler 
Co., Erlton, N. J., to handle sales in 
the states of Maryland, Delaware, 
Virginia, District of Columbia, east- 
ern Pennsylvania, and southern 
New Jersey. 


*Tyademark 


Superformed 
Products 


“Superforms* help me 
keep lines in service’ 
_.. DISTRIBUTION ENGINEER 


“To me, the word ‘Super- 
formed’ means a number of 
plus values: 

‘* Service continuity to 
keep our customers satisfied 

- low maintenance costs 
. in short, greater depend- 
ability and savings.” 

Everywhere, Distribu- 
tion Engineers - - - the men 
technically responsible for 


keeping customer lines in 
acclaim Fanner 


A-1586A 


service ..- 
Superforms. 


FANNER 


‘‘PROTECTIVE TWIST”’ 


ARMOR RODS... 
Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T& D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co. 


Brookside Park—Cleveland 9, Ohio 
Division of Textron, Inc. 
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Are You Planning To Burn 


COAL? 


950,000 Ibs./hr., 1950 psig, 1000/1000F; 
Fired By Riley Pulverizers, Flare Type Burners 


OIL 


1,020,000 Ibs./hr., 1925 psig, 1005/1005F; 
Fired By Gas, Oil — Pressurized Furnace 


Riley Custom Boiler Engineering, Know-How In Combustion 
Can Give You Top Performance Regardless Of The 


Riley Boilers Equipped With Complete 
Riley Fuel Burning Systems 


For pulverizing coal Riley offers two types of 
mills: the Riley Pulverizer and the Riley Ball 
Mill. These are used with either horizontal Riley 
Flare Type Gas/Oil/ Coal Burners, or with Riley 
multiple fuel Directional. Flame Burners in Turbo 
Furnaces. A Riley Boiler installation complete 
with Riley fuel burning equipment assures 
Riley’s undivided responsibility. 


Turbo Furnace Boilers Designed 
Especially For Multiple Fuels 


The Riley Turbo Furnace is ideally suited to 
firing multiple fuels. When firing coal furnace 
remains slag-free, flyash disposal is eliminated, 
carbon loss is negligible. Flame characteristics of 
gas, oil and coal are similar, simplifying steam 
temperature control. Available with reheat, non- 
reheat, with pressurized and non-pressurized fur- 
naces in all capacities and pressures. 


_A Survey Of Your Plant by A Qualified Consulting Engineer Can Show You Ways To Me 
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SOME PUB UTILIT nies 
2 USING RILEY EQUIPMENT | 
Louisiana Power & Light te. (3) 
s Electric Service Co. (3) 
in Lighting & Power 
as Power & Light Co. @ 
Kansas Gas & Electric Co. 
Public Service Co. of indiana, Ine. (12) 
co Bins Public Service, Inc. (3) 


Central Illinois Light Co. (8) * 
artford Electric Light Co. 
intral Power & Light Co. 
nongahela Power ee 
Arkansas Power & Light Co. _ 
uthwestern Gas & Electric. co. 
ah Power & Light €o.(3) 
lorida Power Corporation (2) 
plaware Power & Light Co. 
Minnesota Power & Light Co. a 
fic Gas & Electric Co. - 
a Public Service Co. 
mmonwealth Edison Co. 
ila Electric Co. 
rn Nevada Power Co. 
‘Interstate Power Co. (7) — 
poet States Power Co. 


1,600,000 Ibs./hr., 2125 psig, 1005/1005F; Turbo Furnace with Riley Ball Mills; 


Pressurized Furnace. Fuels — Gas, Oil, Coal 


Techniques, Selectivity Of Fuel Burning Equipment 


Nature of Fuel, 


Riley Provides Skilled Construction 
Engineering Services 

Riley Stoker Corporation supplies complete 
construction services. Riley construction crews 
employ the latest in. construction methods and 
techniques. 


Experienced Service Engineers Assist 


In Maintaining Safe, Efficient Operation 
Of Your Boiler 


Riley Service Engineers are trained for prompt 
and efficient servicing of all Riley installations. 
These experienced engineers work closely with 
your operators. 


prising Savings In Your Power Costs 
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Load, 


and Steam Conditions 


Riley Stoker Corporation, having successfully met 
the challenge imposed by the remarkable growth of the 
public utilities in the past decade is thoroughly prepared 
ta meet the even greater challenges to come. 


You'll Find A Riley Office 
In Each Of These Principle Cities: 


Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Jacksonville, 
Kansas City, Los Angeles, New Orleans, New York, Philadelphia, 
Pittsburgh, Portland, Salt Lake City, San Francisco, Seattle, St. Louis, 
St. Paul, Syracuse, Worcester. 


RILEY STOKER CORPORATION, WORCESTER, MASS. 


RILEY 


STEAM GENERATING & FUEL BURNING EQUIPMENT 
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‘Haley poles are 
strong and 
insect free!” 


§ 


+ 
CEDAR POLES 


and 


FIR CROSS ARMS 


Light in weight and clean. 
PENTAchlorophenol 
treated in our modern 
plant for protection 
against decay, moisture 
and insect damage. 


TWO strategically 
located yards: 


y!./ MINNEAPOLIS, 
MINNESOTA 


FINDLAY, OHIO 


R.G.HALEY & C0. 


SPITZER BLDG. 


TOLEDO 4, OHIO 


Clarence H. Linder, vice presi- 
dent and group executive, Electric 
Utility Group, General Electric Co., 
has been nominated to be the 1960- 
1961 president of the American In- 
stitute of Electrical Engineers. The 
nomination was announced at the 
Winter General Meeting of the or- 
ganization in New York. 

Mr. Linder has been a director 
of the AIEE since 1956 and has 
been active in anumber of the In- 
stitute’s major areas of interest— 
including its executive committee, 
finance committee, planning com- 
mittee, and committee on rela- 
tionships with other professional 
groups. He is a Fellow in the 
organization. 

Others nominated at the meeting 
include: Robert B. Gear, Common- 
wealth Edison Co., Charles Hatcher, 
Consolidated Edison of New York, 
and Cullen T. Pearce, Westinghouse 
Electric Corp., to be directors; 
W.R. Clark, Leeds & Northrup Co., 
for treasurer; and Clair E. Gay- 
lord, New York Telephone Co., 
Robert T. Weil, Manhattan College, 


Fred W. Bush, Allis Chalmers Mfg. 
Co., Sim C. Wright, Southwest Bell 
Telephone Co., Henry A. Carlberg, 
General Electric Co., Adolph W. 
Rauth, Consumers Power Co., Wal- 
ter Criley, Vanderbilt University, 
and Paul G. Wallace, Texas Power 
& Light Co., for positions as vice 
presidents. 


Gorman, Vest Named Monongahela V.P.’s 


Election of two new vice presi- 
dents to the administrative staff of 
Monongahela Power Company has 
been announced by Don Potter, 
president. 

G. Ellis Vest will be responsible 
for coordination of division activ- 
ities, succeeding Vice President 
P. H. Sommer, who retired Feb- 


Gorman Vest 


ruary 1 after 37 years’ service. The 
other newly-elected vice president, 
J. Duane Gorman, will be in charge 
of promotion and sales. 

Both Mr. Vest and Mr. Gorman 
have been with Monongahela since 
1937 and for the past several months 
have been associated with the com- 
pany’s executive staff in its general 
offices in Fairmont, West Virginia. 


Anderson To New Post 


Marcus Transformer Co. has an- 
nounced the election of Bernard H. 
Anderson as vice-president. He also 
retains the post of treasurer. 

An organizer of the transformer 
company, Mr. Anderson attended 
Newark College of Engineering and 
Rutgers University. 
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Washington Award to Sedwick 


Herbert P. Sedwick has been 
awarded the 1960 Washington 
Award of the Western Society of 
Engineers. The award was an- 
nounced by Dr. John Rettaliata, 
president of the organization and 
president of Illinois Institute of 
Technology. 

The award was made for “leader- 
ship and achievement in electric 
and gas utilities, for true service in 
education and humanitarian fields 


and for developing young engi- 
neers.” 

Mr. Sedwick is the former presi- 
dent of the Public Service Co. Divi- 
sion of Commonwealth Edison Co. 
He retired in 1958 after nearly 45 
years in the Chicago area utility 
industry. 

Although retired from active 
management of the company, Mr. 
Sedwick remains a director of the 
Chicago utility. He is also active in 
the direction of several educational 
institutions. 

A past president of the Western 
Society of Engineers, Mr. Sedwick 
was also cited as “engineer of the 
year” by the Chicago chapter of the 
Illinois Society of Professional En- 
gineers in 1958. 


ICC Elects Winchell 


The Interstate Commerce Com- 
mission has elected John H. Win- 
chell chairman of the commission 
for 1960. He succeeds Kenneth H. 
Tuggle, 1959 chairman. 

The ICC rotates its chairmanship 
among its 11 members on a senior- 
ity basis. Mr. Winchell has been a 
member of the Commission since 


Electric Light and Power, March 15, 1960 


July, 1954. Prior to that, he was 
chairman of the Colorado Public 
Utilities Commission. 

A new alignment of division as- 
signments was made effective Jan- 
uary 1. They are as follows: 

Division 1 — Commissioners 
Murphey (chairman), Goff and 
Herring 

Division 2 — Commissioners 
Freas (chairman), MacPherson and 
Webb 

Division 3 — Commissioners 
Arpaia (chairman), Hutchinson 
and Webb 

Division 4— Commissioners 
Tuggle (chairman), Walrath and 
Goff 

Legislation Committee—Commis- 
sioners Winchell (ex officio chair- 
man), Freas and Hutchinson 

Rules Committee—Commission- 
ers Winchell (ex officio chairman), 
Arpaia and MacPherson 


| Men of Power Briefs | 


Pennsylvania Power & Light has 
promoted Harlan J. West to the 
post of special assistant to the vice 
president-engineering. 

Stone & Webster Engineeirng 
Corp. has announced the appoint- 
ment of John J. Niland as assistant 
engineering manager. 

A 1959 Laura McCall award for 
home service achievement has been 
awarded to Miss Ethel F. Lord, 
home services director for Jersey 
Central Power & Light Co. 

Cleveland Electric Illuminating 
has named Donald E. Williams 
manager-office building service 
dept. He is succeeded as secretary 
and general supervisor of the cor- 
porate relations office by William R. 
Vogelsang. Donald B. Matthews has 
become assistant secretary and as- 
sistant treasurer. 

Marshall G. Hardesty has been 
elected treasurer of Iowa Electric 
Light & Power Co. He succeeds 
Hugh W. White, who has retired 
after 48 years with the company. 

Henry B. Roach has been named 
te replace Paul Hoheisel as adver- 
tising and public relations manager 
for Oklahoma Gas and Electric Co. 
Mr. Hoheisel retired March 1. 

Pennsylvania Power & Light Co. 
has announced the election of vice 
president Everett L. Palmer to the 
company’s board of directors. 


NEW 
KLEIN 
CATALOG 


Here is the 1960 edition of the Klein 
catalog illustrating and describing 
the complete line of Klein tools and 
equipment for electricians. 

It contains many new additions to 
the Klein line—including Replace- 
able Gaff Climbers, a newly developed 
Hot Line Grip and an even wider 
range of pliers for every purpose. 

The Klein Catalog 103 will be of 
interest to linemen, electricians 
—good workmen everywhere. 

Write for yours. 


Foreign Distributor: International 
Standard Electric Corp., New York. 


Mathias EIN & Sons 
Chicago, I, U.S.A. 


Established 1057] 
7200 McCORMICK ROAD © CHICAGO 45, ILLINOIS 
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Donald C. Cook, H. A. Kammer, 
and Harold Turner, all executive 
vice presidents, have been elected 
tc the board of the American Elec- 
tric Power Co. 

New manager of production for 
Eastern Shore Public Service is 
Robert M. Mullin. He fills the 
vacancy left by the retirement of 
Henry W. Sterling. 

R. A. Larsen has been appointed 
chief design engineer of Stone & 
Webster Engineering Corp. 

Thomas Works, Delta Star Elec- 
tric Division, H. K. Porter Co. has 
a new manager. James F. Zboyov- 
sky, who heads up the high voltage 
electrical porcelain manufacturer, 
took over last month. 

Walter A. Schulz, a 33-year vet- 
eran of Public Service Co. of In- 
diana, has been named chief elec- 
trical engineer. He was formerly 
supervisor of general engineering. 
Also receiving promotions at the 
Indiana utility were: W. O. Mont- 
gomery, system planning manager; 
L. A. Crews, general construction 
superintendent; H. L. Hess, plan- 
ning engineer; and R. H. Johnson, 
construction superintendent. 


HOW YOU MAY CUT YOUR MACHINE 


Recent appointments at Tampa 
Electric Co. include: W. J. Camp- 
bell, administrative assistant to the 
vice president-finance; G. P. Wood, 
Jr., assistant to the vice president- 
sales; V. S. Price, advertising and 
publicity manager; J. E. Sheridan, 
director of employee relations; and 
Jack Davis, director of safety and 
claims. This is a correction of an 
announcement which was printed 
previously. 

Two promotions have been an- 
nounced by the United Illuminating 
Co.; Floyd W. Buck has been ap- 
pointed engineering manager and 
Eugene W. Somerville named gen- 
eral superintendent. 

As part of the executive rotation 
policy, Commonwealth Edison Co. 
has announced two changes in as- 
signment. Murray Joslin, vice pres- 
ident in charge of production, con- 
struction, and engineering, and 
Thomas G. Ayers, vice president of 
division operations and commercial 
activities, will exchange their as- 
signments. Mr. Joslin will continue 
to be in charge of nuclear power 
activities and Mr. Ayers will re- 
main in charge of the company’s 
industrial relations. 


FAILURES BY AS MUCH AS 25% 


by J. R. RATCHFORD, Specialist, Lightning Arresters and 
Cutout Marketing 


Experience shows that 25% of 
failures of unprotected rotating 
machinery are due to lightning. 
With percentages like that against 
you, lightning and surge protection 
fT is imperative. The cost of this pro- 
ma | tection is a small fraction of the 
a-c motor or generator investment, and can be as low as 


Also at Commonwealth Edison, 
Hubert H. Nexon has been ap- 
pointed an assistant vice president. 

New purchasing agent for Pacific 
Coast Engineering Co. is L. L. 
Compiano. 

Gale M. Hallett has been pro- 
moted to the post of sales manager 
of the Charleston Rubber Co. He 
will continue as advertising di- 
rector as well. 


The National Insulation Manufac- 
turers Association has announced 
the election of Hugh T. Williams, 
manager of engineering and indus- 
trial sales, Owens-Corning Fiber- 
glas Corp., as vice president of the 
association. 


C. C. Martin, a vice president at 
S&C Electric Co., has been elected 
to the company’s board of directors. 


J. Albert Bertolacci has been 
promoted to the post of Treasurer 
of Cornell-Dubilier Electric Corp. 

Appointment of Harold Freese as 
general manager of Hi Products, 
Inc., has been announced by Burton 
Field, president of General Mag- 
netics, Inc., the parent company. 

Robert Tuttle, formerly market- 
ing manager of the H. M. Harper 


General Electric Capacitor- 


1/100th the cost of only one large a-c machinery repair. 
General Electric lightning protective equipment is avail- 
able for all ratings of a-c machine operating voltages. 


The Pyranol* protective capacitors in the G-E system pro- 
vide turn-to-turn insulation protection by reducing the 
steepness of applied lightning surges and reflections 
within multi-turn machine windings. The Thyrite* 
Magne-valve station-class arresters protect the major 
(line to ground) insulation by limiting the magnitude 
of incident and reflected surges on the windings. Used 
in parallel, this combination effectively combats light- 
ning-caused machine downtime and resulting repair 
costs. 

May we show you specifically how you can protect 
your a-c rotating machinery? Contact your General 
Electric representative for full details or write to 
Sect. 435-24, General Electric Co., Schenectady 5, N. Y. 


* Registered Trademark of the General Electric Company. 
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o., has been promoted to the posi- 
ion of assistant to sales vice presi- 
ent. He is succeeded by Robert M. 
ausheer. 

The Worthington Corp. has an- 
ounced that the board of directors 
as elected A. William Fraser vice 
resident and general sales man- 
ger. The firm has also elected 
V. C. Cheek, H. W. King, and W. J. 
an Vleck commercial vice presi- 
ents. 

Chester F. Mitchell has been ap- 
ointed engineering consultant to 

e RT&E Corp. He retired re- 
ently from Commonwealth Edison 
oO. 
Allan Schultz has joined the 
ower systems engineering staff of 
I. Zinder & Associates. He was 
yxrmerly with the Electric Utility 
ngineering Section of G-E. 
Allis-Chalmers has appointed 
aul E. Dimberg manager of utility 
ales and Hugh C. Blair manager of 
dustrial sales in the New Orleans 
strict. 

Baxter L. Schroeder has been 
amed Western regional sales man- 
ger of the utility division of High- 
ay Trailer Co. 


Federal Pacific Electric has ap- 
pointed Lewis H. Walke director of 
utility sales. 

R. B. Ames has been named man- 
ager-marketing at G-E’s medium 
transformer department. 


Darnell To Head Constructors 


Donald W. Darnell has been elected president 
of the National Constructors Association. Chair- 
man of the board of the Fluor Corp., Mr. Dar- 
nell will serve during 1960. NCA is an organi- 
zation of major engineering and building firms 
engaged in the design and construction of 
power plants, chemical and petroleum plants, 
steel mills and other industrial facilities. 


A. Russell Young has been ap- 
pointed assistant executive vice 
president and general manager of 
J. F. Pritchard and Co. 

The Gold Medal of the New- 
comen Society in North America 
has been awarded to Clarence B. 
Campbell, chief engineer of the 
Westinghouse steam division. 


ELECTRICAL ENGINEER 


Strong Midwest manufacturer lo- 
cated near a fine cultural and educa- 
tional center wants experienced in- 
dividual for headquarters sales staff. 
Previous sales, administrative or de- 
sign experience required. Electric 
utility background helpful. Com- 
pany offers good salary, advance- 
ment incentive, full benefits and 
excellent working conditions. Send 
complete resume in confidence. Ad- 
dress Box 3153, ELECTRIC LIGHT 
& POWER, 6 No. Michigan Ave., 
Chicago 2, Illinois. 


HELP WANTED 


GRADUATE ELECTRICAL ENGI- 
NEER — Electric Utility in Eastern 
Massachusetts. Some experience in 
transmission and distribution desired. 
Please answer, giving education, experi- 
ence and salary expected. Write Box 
3153, ELECTRIC LIGHT & POWER, 
6 No. Michigan Ave., Chicago 2, IIl. 


Arrester Combination Gives You Low-Cost Lightning an Surge 
Protection for Your High Investment in A-C Rotating Machines 


Thyrite Magne-valve station-class arrester 
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1500-2000 ft. 


Typical scheme of protection for machines 
connected directly to exposed overhead lines 


March 21-23—Southeastern Electric Exchange, 
Annual Conference, Boca Raton Hotel, 
Boca Raton, Fla. 


March 21-23—National Electrical Manufac- 
turers Association, First National Electric 
House Heating Exposition, Hotel Sher- 
man, Chicago, Ill. 


March 24-25—Oklahoma Utilities Association, 
Annual Convention, Oklahoma Biltmore 
Hotel, Oklahoma City, Okla. 


March 27-29—Southwest Electric Conference, 
Chandler, Ariz. 


March 28-29—Pacific Coast Electric Associa- 
tion, Engineering and Operation Con- 
ference, San Francisco, Cal. 


March 29-31—22nd Annual American Power 
Conference, Hotel Sherman, Chicago, 


April 3-8—Engineers Joint Council, Nuclear 
Congress, Coliseum, New York, N. Y. 


April 4-6—Edison Electric Institute, 26th An- 
nual Sales Conference, Edgewater Beach 
Hotel, Chicago, III. 


April 7-8—Southeastern Electric Exchange, 
Engineering and Operation Section Con- 
ference, Roosevelt Hotel, New Orleans, 
La. 


April 11-13—A. and M. College of Texas, 
Thirteenth Annual Conference for Pro- 
tective Relay Engineers, College Station, 
Tex. 


April 20-22—Missouri Valley Electric Associa- 
tion, Engineering Conference, President 
Hotel, Kansas City, Mo. 


April 27-29—Northwest Electric Light and 
Power Association, Engineering Confer- 
ence, Hotel Florence, Missoula, Mont. 


April 28-29—Pennsylvania Electric Associa- 
tion, Systems Operation Committee, Bed- 
ford Springs Hotel, Bedford, Pa. 


May 2-4—Edison Electric Institute, Purchasing 
and Stores Committee, Annual Meeting, 
The Warwick, Philadelphia, Pa. 


May 12-13—Public Utilities Advertising As- 
sociation, Annual Convention, Waldorf 
Astoria Hotel, New York, N, Y. 


May 16-18—Pacific Coast Electrical Associ- 
ation, Annual Convention, Stardust Ho- 
tel, Las Vegas, Nev. 


May 23-25— Northwest Electric Light and 
Power Association, Business Develop- 
ment Conference, Chinook Hotel, Yaki- 
ma, Wash. 
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